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A a-n. a linjj Laijui 4 i)l jii. i ijlgl ^Jc- jA.jwJ: j Buk i ^»\1 jj JiaIIsJI i_j j aJ) Aa^J ' 1 

# aLlu^ 4 j^uaj Ail ^Jc. j 
.A*_l Lai 

Excel, SIMAN, ^IaVLJLj Sl£Li-allj a^a^lII L_slii£l JjVl SajjoiaII jk caa 
A rena and General Purpose Simulation System (GPSS 

.o- jjjjKdl <k >a WORLD) 

L_Aj£ 1 ! lAA " — (Jji — Jl ^y\ jklil I Jj Ja " ^JiiS A_aAAa J dl Ja La£j 

aAjAiJj a^Jjia n ^Jl 1 ^JL*J Ail! JjALj ^g_lV Ail! £.LuiLa jjl SA (JlaAAU 

AjjAllIj ^Jxll J)l Ailc-I (_ 5 ~lV lAA ^gJjJSlVI aL^jAiJ J Lij i >,j jaUiia A_ 1 Lul^_ 1 j 

,iOi L_UjljjjV jLiillu: AaL^. L_lLi£ J lg,a,j.>i j jl jLuLa (_j£ 2 ijj La jJ jjali 

.dll JjVIj CIiLaJxaII 'JJ J j. AlC- A_L^aLk j jjJa^ol! AJLaLjA 

* I A A. i . J sI^IaaIIj JnAajII ^Jl (_jJa 4 Jj JJVI CALlojLuj V I k_L^ll ^JaaJ 

GPSS World j Arena j SIMAN Sl£^l J. j Microsoft Excel 

l^alAkJiujV A-llLdl IjA j^. j Lfc JLLjl jA jiJl eAj (_£ JJJ U^J 

Ujliii .1 J AA A_j| La£ £_ujI J l Ig-alAiLuijj AjjLuiiJl IJ Jj A jlr.U J£| ClLajjIji. 
(_Jj|J Ja CllllSa ^aI^JI Ja LAjJC- £a jli^LlI jA ^jJJ^ll (_Jj 3 Ja i VN .a (J^ Ail 

^^^IaII CiIa "alSL^-d! dilil Ja u^ii GPSS jl La£ \JiA_jaj 4 jj. . aII ^aI^JI 
tsl£U-Aj A^juL aa! (j V Ia^. a A jJkr - SjjiA Saa j Object-Oriented 


-Hull 


.ClL Ji^l Jc. c _ U\\ 4J N a A^jaij Aj^.j Jj AiU^iVlj 

l^jiiilA *r \ i ^il el *n a!|j A^A-ojll ^A Excel cJao _Joa 3 I dlL^Lua ^alAklL-u! (jl 

Spreadsheet jLll cl U , L^ a^Iaj c'\^u^ \j tCLU^UJl jLS^ J 

aEs Gj (J AjjjjjJallj Ias. Aa^aI' jaJI ^_ja Miodellmg 

(Ja (_ja S JJa jd /•. jj , i lI^a cl jliLidl AjU-d aEIJI I^AjaSaJ iAUa j 

jjdl Jllji J JiljVl uj^ld' U] aSI lIIa JaVj t JVl clUu:U 11 jLLijj 
ajjjJj (jjL |»' aVu J Jl I 960 -f 1920 cA * Jd' J ) uaJ 1 ^' 


Jj'c^j Asymptotic Methods ^AAjldij Approximation Methods 

tA-jSLjjLayJ A \ \\ i ii-v (_jja jl A^^j ^aA*J ^ JN AjjLaj CIiG^aujj 

jjc. ^jiili-iA |»lc. (_]£j 1 Li ^jjkjCaL Jlj (jjjjL^a^V^ ajAjaII i LuL/U j 

tAnA-N.ll J -N.U AijJl CIiIjAaII 1 JilLuJ Jj cdl Alii. Clljjla Jill A aJAaII (jjall 
IaIa l—LiX-V tj- 1 ^ JJ 1 * uV A_1 auLaI (_jja (jjall ililli J 




Jja L_ 1 auL^ ^'L; ^aAA^I (jl£j jaA^JC-J ^>aJj£ j JjJNjJ L^u^j-yj jjaA JtiluJ 

Vg.ttijAjj Ig.tajAj Jill J4C- A jM i^i-N.1 (_3 Ja LaaLU aj? 1 ' Jj ! ! j jj^mJl lAA dllAjujla. 

AjjjjjJaj A a jn»1 Jillj AjjAjII al£l n t\ll (jja ^Jl t_llli^ll lAA ^A CLaJali AaI 
AJlj J^ j ftl^l -n aII ^UjI ‘■“ v W ' LaJ ^jnl tAi.yi j alal aII j ^a'tll ^Jc. L-llllall Jj^jajI 
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du^aJj ^0 (jjj (_j-a U^IC. (JLa (Jjtd (_l' a ' a (J-aC. ^Ic. L-ll^jdi 

^ic- t_jj^illj l—ljddl OjAj <_£ill ^JSII i . 'r-^K j| 46^a Ada Jai£Jj (Jj l^_l 

.S^a Adal ^.a^a 

Ajlai diE £JJ |»J Ajjdlll SldL^-all A^lai «.UaC-lj Clu3 L_Aj£]I ^ ^jVl c.l^)^ 1 '^ 

\ ^jlld (J^.j jJjiaJ j»J ajjdVI e.ljj^.VI ^k j Excel ^IdkluAj 'AK1 ^ 

(. -iLxuJ Microsoft Excel jA ^1-ikiJ ^k . GPSS World j Arena 
ciil jld^a^l t> J£ ^k i jajlJI Minimal Excel W*-J ^Ij Jljdllj j^ljVl 
User Defined ^ dkloiJ I Jl>> ^> jjj£ 1I ^dklJ 2000j 97 

c> lK J^dL« yril'j e g ^1 1 ^IdkiujV 1 $j jjl=« ydll Functions 

\A^)3jJ diEj (_JjJaalj AjlLaVI 

4. n5<all C-l^pVj ^-l^£Jl (_J-ajdl Idb jddj ^ASjJ (jl dj| (_j-a l_j^.jlj li& 

_L_llj£ll IjlA (Jla ^1 Ajjaall UjjaJl 
!^gk dd jUVI A£fd Jc. d^ljia (jjfLixa j jdc. 1—llUa ^ ~U ^ L_lU£]l li& (jjfLluJ 

http://www.abarry.net/or/SimulationBook.pdf ^ j^' 

.j^G-all *u)Ij 


i il j^iil 

(_JJJ (_j^^^)]l AlC- d^La (jU^C- .4 


J) jjs-uj dlldl Ajt-aU. 

1423 <^l 
f 2002 U 


5 


3 

10 

10 

10 

11 

13 

14 
14 
16 
20 
20 
20 
24 
26 
29 
38 
45 
50 
50 
50 
53 

53 

54 
58 
60 

64 

65 

66 
66 
66 
68 
68 
70 
70 
70 

72 

74 

74 

77 

77 


A \\ 4_4jl£ 

JjSfi 

a\\ 4_aJ}1a 

A-1ujLujI UUjIjU 

Model ^4 

ol£l^ll lAjjxj 
ol£L^dll ^.W'Ua) \ ^1a 

qI£1^.a1' -^IaC- I dll J)j-a*s 

cMjl 

Hand Simulation Examples c 4 a *2 CjaJI 

Single Channel Queue jl' ^^4' jj4-L : 1 

A^a.wU J&J Aa^. 1 ;2 (JbA 
£_ib ^^^a :3 JbA 
L5^ : 4 JIiLa 

L_liia]| AdA^J A,K2 ia 5 (JbA 

(M,N) oC44 (»Llaj sl£U^i ;6 

CllL^Aj-a ^Ia^JjujIj oISL^-aII 

Excel JCiia.) AijUJI 

Excel ^lAkiLojb dI£1-s.a\1 aJU 
uLa jjjl Aj£l_A &1 £L^a • \ (JldA 

Excel ^lAklajb dI£L^-a]| diL^^^A (JiW’i 
Excel ^lA^Jjaab A^.1 jll C_L^bl jjjLL ;2 (JbA 

Excel ^lAkiLajlj a-aa^JI aa^.1 dI£L^_a ;3 (JbA 
Excel ^lAkluAj c ^jb a,Kuia ;4 JHa 
Excel (M,N) uEp^ <4Aj sl£U^ ;5 JliL* 

ftjt jit J<uai]) 

AjjI jj4c. ^lijl aJ jj 
AajIjj 4*JI aUQVl 

AajI J iic. <f4 alijl AlljJ 

Linear Congruential Method ls-^=4' 6^4=21 aIijL 

CjI f lijbU dlQLiLi.1 
(_jjLaLL<Jl jj2l jl.yiQ 

Kolmogrov-Smimov Test^jjj^-^jjj^^dj^ jULi.1 

^lA^b Kolmogrov-Smimov Test <-« y - <-*. >4 jU^I 

Excel 

Chi-square Test £Jj* j4^] 

Excel ls15 ^ ja jblk.) 

Runs Up and Runs Down <JiAV j 
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Excel (dAilab (JiuiV j4Ij <s j4l 

Runs above and below the mean >4' ^4 j <jj2 ^ j4l 

Excel Ciab j jja ^ j4l 

Jajl jll jbik] 

Excel (4 44 Jajl j2ll jUikl 



4ajI jjaC. l 1]| jbCLa AlljJ 


Inverse Transform Technique L5^*J' chj4]| 

j4la J -0 *— liA&bla AlljJ 

Excel (44lmb £J jjll (j-a CjlA&bla All jJ 

(a,b) UH (_£jbb4l £jjjH QA CjIaaLLi AlljJ 

Weibull cJajj £j jy <> 4lAAb4 4 jj 

Excel <4 a 44 Weibull c3yj 53 jy t> caIa^H* 4 ji 

Triangular Distribution ^441 qa 4aaL4 4 jj 

^a44j Triangular Distribution <^h4l ca!aaL4 4jj 


Excel 

Empirical Distributions 4 aaj 41' ^bujjll 

Excel (dAibuib Jj-441 Jc. Jlia 

Excel (4 44 (Jj-albl ^jabll Jfr Jlla 

Jj^aiLall ^ja dllAAbla All jJ 

Excel (4 a4j 4 Jj4i4l £-J jjll qa dllA&bla All jJ 

Direct Transformation <yjj4 >441 Jj>4I 

Input Modeling c444l 4^4 

dllAAblall jj-a £jJjH l a^j*H 

JH ( _Jc. diball AAe. jj 4 
djlA&b!i4l jj-a jb!i4j i a^xllll 

Binomial 4^' 4 a 53 J> 

Negative Binomial 4441 Jwa4I 4a 

Geometric Distribution ^ jjll 

Poisson j>d> <y j> 

Normal tGi 1 !' 

Lognormal y4jlc-jlll ,^*4 41 

Exponential 

Gamma 4U ^ j> 

Beta 4 a 

Erlang <4 Vj! £ 3j> 

Weibull Jajj 53 j> 

Discrete or Continuous Uniform J*44l J l4>4I ^ jl44l 

Triangular <>h4' 50j^' 

Empirical ^>4' 

Parameters Estimation (41x41 >a4 

Cl )\,x, j ix, \\ 
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184 
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Goodness of Fit Tests ji cEjUii 

Quantile-Quantile Plots 

.... Excel Quantile-Quantile Plots cdU j . ^ j 

Chi-square Goodness of Fit Test jblkl 

Chi-square Goodness of Fit Test EjA <_$!£ jlEil 

Excel f 'EEE? 

K-S Goodness of Fit A Lkill EijaJ >-Qj j A A jlEi) 

Test 

K-S Goodness of Fit Ejj A A jbikl 

Excel f'-iidxJj Test 

SIMAN Sl£UJI Ail r l wv^ al£U_El 

SIMAN d J*\ El J ^ 

SIMAN A a^-ieII c 

SIMAN A 

a^LaII a.Kxaia 
A_^La]| A.I^aaIA 

<-W^ J cJulla ^ja A.Kaaia 

A R EN A a_aJ>^. w*‘u Ju qI£1,^.a11 j A_^.AAi]| 

^aJI ^Lii 
qI^I.^aII A-^_iu 
^A_lll ‘l (JL^) 

^1£1,^a 11 A-^_iu 

Output Analysis Jiad 

J.w*adl 

GPSS ot£L^_dl A-a^A ~t^A“nal j olEL^EQ 4 -v. 'll 

GPSSj-'ji 

GPSSAAeQA 

GPSS A ajs ,jidl Ajjn*ll EjIL^JI 
GPSS (A “Gee^EI Operators JGEI 

i— ixla Ji-La Eg- ELlE SISlA-a 

4 K . : ~El 

GPSS CiE 2-aljjJI (_>aj£ 

(_laC. i Ea j 

al£L^EI 

AjEiLLa 

alEEEl (_JiC 

k>. „i gUaj al£E-4 

4 K . : 'El 

GPSS CiE gEjjJ' (>aj£ 
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ill iC- C 

^ a \\ 

^ a\\ 

AjjjJ Ajl^\ jaj ^Uaj SlSL^a 

aJ£ju!a]| 

GPSS 0*4 jJI C>ajc- 

ill (J-aC- C qx-oj 

A-ioiSLlxi 

^ A\ 

gc.jLdVi A^uijj SlSt^a 

A.Kxxi^l' 

GPSS 0*4 jJI (J^JC- 

j lUc. 4 <a*^j 

^ a\\ 

Ajai^Llxi 

^ a \\ 

£j Ijk ^Uaj SlSl^a 

aJ£ju!a]| i ^ y ^^ C - 

GPSS 44L 0*4 \jA\ (>ajc- 

^ j 4 Qx.rO J 

A-udSllxi 
aJ£ju!a]| i ^ yz ^ C . 

GPSS 0*4 jJI Cpajc- 

^<u]| (J-aC- G_ib-aj 

oL^L^xill j 
0jUnll <ju^LLi 

^1 ^1 ^ A\ 

4oj ( * iai ^Uaj 5l£la^ 

A.Kxxi^l' 

GPSS 0*4 ijjll (j^ajC- 

C-Uc- 4 
ftl ^1 s\W 

(JJ&ja ^j^uj SlSl^a 

aJ£ju!a]| 

GPSS 0*4 ijjll (>aj& 

^ C-Uc. 4 Qx^a j 
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241 SlSla^all 

241 

24 1 ol£La-all J 

244 GPSSmM(1)i3=J- 

262 GPSS j-'ji (2) (3^> 

269 J i-ViU dllii-all (3) 

272 GPSS JGo (4) (3^Ia 

274 GPSS Op^ Jliii (5) <>J- 

275 ■ ^ j aajLoiII CjI jI yi^.7 ' ^ G 3 (6) ^3^ ^ 

407 tltijGj 

421 2r?-' _>3t 
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; JjVt J^iit 

'b\S\ ~\a\\ <A a_^aLq 

Problem Solving Techniques a^aII JjLui^II a^. 1 ^ ol£l_a^dl 

j' Analytic Methods 4 uhlNil l (jjUb l^k. Li lit a KAm JaJ S j±*S Mj "o^j\\ 

Resampling AijU^dl a-ilc.) jjL ^^Ic. al£U^Jl a*I*j j .Numerical Methods 
d hi 'll i V ji i-lij i_a jjoi .4, ClllL^a l$J Aqjl jdic- dll jJxlaj ■^jJj Methods 

:AJ j! ljLjIju 
: System 

lg,x>13tA ^ic. A^Jxjj (JC-lijj ^.LliujVI A.C- JXiN^Q 

: Entity l>^ 

# (__j-£aLi. ^»LaJAl l^j Li] ^Ua ill 4j j ij^ juj ^A^ 

: Attribute 

>( ^)jlSA] Ajj-aL^. 

: Activity jgj^j 

.d Ivdl jjjij t . 'y -d A-iLac. 

: State of the System <*1^111 AJIa 

4 1 1 9 a 4_Li^J Aic- ^Uaill ^ AJaLoiVI J l^jLL-aj (j£ s. CldijJxla ^ j 

.AlilLa. Clll^)4xll]| ^.n*n ^aliaJi 

^joi 2 ^Jb ^Ualll IjlA ^3 A_1 ujLujVI ^ ‘Lc.LjaJ 04AJ ) Jl*j 3t \\ 

^i]| C^b jlLiJl ^a-udSj 'Lc.Ljabl ^LliV fijlA j (_£^]| ^joi3 j £_lx-aJ 

(JjSiLojJ (_£^]| ^LiiVI ^-ua£j y^ajuil] <Lc.LjaJl \ A-aLaJl Jil 

^LbiVI Ajb L5 lc- A^bjabl ^^Jc. CllLiin]| 


^iLjabi cCjbim |^A ^bbjlilt 
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A_AaC- j ^aL^Jl A-AaC-j ^Ja'nMI A-AaC-j £jix-salAl AjIaC- ;^A ClAAaLuiAl 

.^Al c jadAl j 

^cll ^a-ud2 (JS ^3 jjI£a 1I A.AC. tA.at JoAl 4L_llLa (JS 1 A.Ja^AI dA^xxolt 
;l^jli ^£a A-lixA A aJo iV a£aI ^ JaxJ ^JlAll (J 


SL.V'I 

dAij^o 

dj^ 


Ail jjoj 

AALxjIA 4 A^-^uJ 

c1}|^)Lluj 


L \W~\ L . >Q *1 l 


tlpwj 

i M 

(J^j-a jJ l(_)Laij) 

A^-^. 4<JI£a 11 3 ^Aa 

(JjLuJ^J 4CjIa]1£a 

OVL-3I 

Cllbji.dAl A-aj3 ^3A 

^Jjaull A-Ajli 

tlpwj 

l l3j^ 


dili ^jV A, a Jo iVl d«A^J A.Jox'xViVI j dll qx^o'l J CjUjI^II ^.ia-\1 (JaI£ ^)x^o^k ^.JoajV IAa j 

^j^AJ AjjjUqaII 4_JjI.AAVI ^ic> hLaJcAj ^Ualll l.g.Wl ^ja ^^All c_JjI.AaVI AA^)xa L . AJoij 

# AjIj^Sa^ ^Ualil (Jj.A C qx-oj ,ll,K \ 

dj|^)jxMl ^Aa Jja aJ ^ja J-i ^a \1 ^Ic. La£ a.^ 3-^ d ik'i ^All djI^ja.Mlj ^l.Jo \W ^jjIA j 

IAa j A Tnij ^lAiAl ^IaJ (jl ^sl.Jo \W A-^-IaJ Aic- 1 ^. ^.a \1 ^ja 3 t ^Ualll AJnj ^Ic. 

.A l^\\\ 1 iA AjujI^)^ l. y* ^I-aaVI aA^)*-<ij ak"') 

j ^al.Jo A' jr jLk jiVi CIjI^Via'I ^Ic. CjLAJoHj ^lAl t-W ^*Jl ^.W/iaII JIa ^ 5^3 

(jl ij _jl nC>Vlj dAi Jl^.1 C.^ J3 L_AIa]l j^lc. ^)jjlj CP> lij C^j ^AAaAl Aj_iJ ^)A ^3^ LS"^ 

jnadj Feedback A_lilk AjJbu IAa CjI jUo'l (J^x-a jj ^.u^oaH C1jL^.^^a AJ^lc. dlliA 

t ^lJo \W A, Jo xxi )\ ^jA JaLojJ Aj!^\jlH oAa 
^L kill <3kh <J=uljSf' *■ :Endogenous Activities <UaXu-iVt 

~A£ ^Au AJ=uijVl i-L-ajj ;Exogenous Activities 4-x»jl^t 4ja*^uVt 

^£jAl d 1 a At ^ja£aJ ^Ixa ^aliaJ ^-oxxi J A-l^.^)Lk A.Joxx) llj ^)jljjV ^al.Jo Al ^UaJl |jlA 

^ ^liA ^aUaJ Ailj L Qx^o ^A llj A-l^.^)LiJl A.Joxx) iVlj 
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c> ApA jfbj yP j :Deterministic Activities Ala^uVl 

.IgJ^/LkAa 

UJ^ J J^- l£4? ^ jjfc ls* J : Stochastic Activities 4ia*iiVI 

c_L-a^J aAI AA^xILolJ (_£Ali ClA j^\ ^1!ia£ ^JL<u^.j c Qx. ro jJ &AAxA-g CjLjlLa] 1^-^jUii] 

(JiaiJ ^) la.’n AAl (JUaC-l ^Al.^'l^J £J^jAj 

:Continuous Systems 4-AajVl 

^jLuixi ^A &^)^Aa ^J-o3 jxiU^j (^}kSi'\A (JSA‘n ^»lJa_Jl AJU. l£_i3 ^J-lxJJ L5^ J 

# oL^jVI Smooth a* i,w*i ( ^AVl l“ ^"i 

:Discrete Systems 4-AajVl 

C* 1. Wj UfO^all ^A AlbLjaJ JU£] ^1^3 £-a -i?U (JSxaiJ ^aliaJl ^La. 1^-13 IxJJ ^All J 

# £cAl ^JaALa (J^joiJ l“ 1.WJ £jl_iJaj]| ^Ac. C < AJo (Jjj-aj 4^J-aV^ (J£juA 

: System Modeling AaIaj 

: Model 

^ 1 La ^aliaJ AjujI^aIj # AAjoj 1^)A ^}Ja^)i J ^Ua. A' J CllLa ^liail] AJ^^J 
aAIjujI (^Ac. AjU.^11 l_j^)L^j *1 J^j (jJa^xA ^Uaill Iaa l L^o j] Model ^Ajxu cl)j^ <jl 

C* V Wjj ^Aj-aVI ^lAa \W jV L5 , ^‘ fi^ujLlxJ ^alJaJl ^^Ac. j/^jV ClAjJal^jAsI j 

^j-a L?AJ ^A^-a-Al A-ujI^jA (jt La£ A-lL-aVI A_k-al ^aA AjIaa 3 j ^aliaJl ^Al <_£Aj}J ^ aC ' ^IjAjI 

Aio aA^VI AiUll Jl SaIoU ciUAj e U^iAl CjIjI fiAc. Aj^j^L ^j^xL At 

A,)\j>^oVl AllUJ Aj^lc-j IaI ^aII ^U^oVI ^aliaJI cJ^ 

# 1^juAc. ^S^jV 2^1-Aj ^ll A§ L_AAa]l j CIjLojLiuj ^JxllJ ^aUaJ AjujI^aI 

^Ia^AjujIj ^Uaill fil£L^a ^Aa 3 A.uJol^A^j Ai-o^l ^)jj^)Aj ^jl ^A ^-<i-Al (jl L<^ 

l*11a£j .AAila ^jUa ^A ^jdlu j jl *^AC- ^alAa-Jl CjIa^)a^o‘i ^jAaxJ AA^)x-oj ^-a-Al 

aAC- Ijja] j ^-b-sa-c £.l_ij AJ^)j ^>\ALx^A !!Aj-al aA^^.jj AjLAlA (Ji3 ^l_la_Al A-ujI^jA ^A^-<u]| ^J^)Aa ^jc. 
fiAA c‘* 1 Vi £ U^oxdt ^A (J^^-3 (JjAoSI J-4^- ^ I AJ.W^h ^Lnll ClA^jLl^. 

.CaIjUJI 


0 jiLkl j^j ^Uj Jb jI l J^\ ^ j :Physical Models ( ) A^ibj A 

A 3j» ^ l SjjJa <■ ** i-^.*i ' ^ '*\' A _J' y ^ V ala ■ Al^j-a 
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: Mathematical Models ( j' 

CjLo^juj^J 4(JjIa^. 4(J|jA CIAjuJj^J ^ A. uJoL)^) CljU^ylc. ^.WIxai ^ j 

L5^^J Static Models ^ jL<ul3 ^ gju^’i IxJojl blliA 

.c> jJ' £* ls^' J Dynamic Models j' 

^3 fi^jLLa jl a. ng^i ^LiJ ^-a^aj da^L^JI A-lAj^iAII ^ALbll ^Ac. 

Ajuj^jj ^3 aAI ^Abu ^b^<u] (Jl!L<^j ^cJl nS.Q &A3lj 

A_ll£j jdill ^j-u 3 (J-alx^ ^3 Ajjb^iili ^AbbH AjujAa^JI A-llS 

^ilt ^)Ai^iall ;aI*jI ^ # A-i£^)^Jl i4lVs J fiA-aL^Jl A_LJalj^)]| ^aLuII ^j^ix,\\ Albil 

^A_i£^)^. A_a3j^)3 j) A-lliJalij CljV^bt-AJ 

Ujbj ^bLull JAb 


MODELS 



NUMERICAL ANALYTICAL NUMERICAL SIMULATION 


A-pAc. j Analytical a, jlj'vi i ^\\ aALuJI a.u>iIj^) 1I ^-ALAI l_uujd3 j^LuJI ^pAa^ili ^3 
Sl£U^ j Numerical 4-p-^ j Analytical \A^ J! ^ j^' ^^bu]| j Numerical 

fl AVub bllAj \. \\\\<\ 0^ ^AjJabjII ^aLuII (_> Ia^. JAdl jV blbj Simulation 

^tw’uxb LjAAC. l*k I^aIc-I j lA.vjJV'IxAl CAbA'^'AVl j A-ijJab^)]| ClAj^jA ill 

A-Iajuj| (j^-p l.g.xj^-N j tA-pA*J) CjUJjI j^JIj 


• 31£1 ^aJ| L-LjJU 

bjA) bj^^.1 t AT)* i<Q A-ib^ &^)!i3 ^ic> ^.qjq^k ^Llaj (JAqj j \ a j\Vi 

^llllLujj ^jAa^jxl bib j ^Uaill ^ All^J ^Ac. (J^bCuj l^jb c > uAbl ^l.W'uxb jl 

. Jiji 'JA ftiill AjU^nll jiJl 
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y* Ac. jja^a I.AA .^AJ^ll ^Uaill ^A ^aJ ^)J^laj ^Ao <AAl*j SI^L^auI j 

A-iiLaLo jl A U^olj_j ClAS^lc. ^Ac. CjI U«o^)j]l fiAA j ^ali_Ai (Ja*J ^jla.Vl ^AJl CjlAjJa^iJl 

<d j^-V ^Aj^Alt validate J^Aj ^ .^Uaill ciAAjI£ Symbolic j j' 

^UuLaIj AJo^^Ia l*1]Aj ^.3)3^11 ^alAalli ^^Ac. l^-A^)^] ^j^ix.\ 

.Agyi^ll ^k A Ac. Igjl jaA Alla. ^k ^aUaill L5 Ac. l^iaA A3 ^^jII AAII^aH C£Ic.IAa] 1 j dil jjxAll 

;51S1aaII ^ilVu*n lj 1a 

a]j)^'X*ij Ajj^aII y* aJIc. Aa^jA ^Ac. 0-al^ A^ajj CIjUaUJI ^3 nSlt ^jjJoMl 

A-ioIa^VI j AjjL^jbVI j A^oLb— all J£Lu1a 1I (Ja ^3 SISI^aII ^Ia a’uxil /ja {J*^. ^I. WU x l ^H 
^ja ^)jj£Jl Ac. I u«o I jAlcA s-IaIxAI y* jS&1\ c^lljA ^jl Aa^jAl (J^joJI Ajn Al J AnJollj 

Inherited Information Lu'jj ‘^-^AaII CjIa^IxaII L5 Ac. jj^aIxa AjIuLaJI ^jl*AI 

A,^k )~s.x^o *33 ClA_LJa^)3 ^Lj LllxjjA ^jAal^jAsVl (jjAJj LplAJA j) LiIaxa A.Jo^^IaII CjIaaLaaII 

oAA ^aAc. AlU. ^5 Jt ^= a A^.wAxxi^l' L_jjlalJl (jl ^j-iajAAj ^jl (Jja 

(JSjaj j\j Ajjt-nla Ig.U.al o^aLaaII diULult ^Ac. Transformation cJ^j^- 3 cA^alj ^ j^ 3 A-LJa^ill 

A-aA3 AoA 3 Aalj ^ISaJ AjAal AjaI AjAaVl £1a] ^)>^a IaIaJ AjjAjJ IaAj j 

til IaI ^Aa1| ^jjIIa ^Ac. ^Aa ^JA ^.Jo^l s-tAall j)x*x‘iaj £jl2l ^a^AJ e-lAall ^)a ^jx x^ol 

IaA^ ^3 ^a^Sli ^ 5 ^- (jj». U^ol jl la. U^j ^)JJJ ^ja ^>^1 ^Aa]| Clljl£ 

IaSa j ,f l^joiij ^jc. ^K'n SaaLaaII djULnll ^ A M jA C~ n. wll (j)i Ia$J j > ^ L5 jJal jiisj (Jja 

> VXa cJ^A 3 ^UaJI ^. wu x il ^Ij Resampling Methods l3J^ ^ 

A) jl AjjJ^dl A-IaIxII CjL^jVI (JA L5^ ^ ViSxij lKA U^ 1 ‘^I^I^aII ^a, w'uxi'l j 

•I^jIJjjaa (Jaj aJa ill (JjlaJj CIiLiIaxII jxix>i IaaAISI ^jjj^Aj ^aAl ^ja ^Aj 

jl AAxa ^aUaJ A, j\*s1a 11 dj^lc-liiill AjaI^jA ^)a (J^aJ SISI.^aII (^1 

^Uaiii ^Ua ^ja z y^- 

(JjAxaII Iaa A.Jo^x^Ia j ^jl (J^aj Ajlnllj AjcAa^VI j A-JIaIIj AjaIx^VI CjI jJLlh (2 

# ^A c_£l^x-aj ^5^ 

^aliJl ^IaI Uxi^s^l lAa. 6 A 13 a CjIa dI^I^aII j A^.Aaa]| A_i1aO c> (3 


^3 Aa^.aII CjI jJuaII AjAali I.ViSa \ A^jUII aJo^^Iaj qI£1.^.a1' Cj^I^.Aa ^jJAxAJ (4 

# l^J (Jc-lijj Aij^iall A3^)XAJ ^AJAaJl Jo ill 
^Aj^JiJl A n^^ll ^lilill y& nSll A u^oa*il SI^I.^aII ^aA^'uxi'i ^5 
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^Ac. .AC-LalJ Iaa (Ji3 ^a. CllLajLbaJ J Aj^)^1A oI£1^.a 11 ^a. W’Uxl'l ^ 


.^CL \ ^ \^Q ) jj 1 ^ ^ Q 

^AIaJ jV (J-a Ji^Uillj A_llll^A]l (J jl^Al ^j-o JjA^lll] ^.W'uP j ^7 

^»IAj ^O^All] oJ.Kxi CIj^A.'IaII {^y& oAKxi Ai^^a^a Ji ^i 3 j Run 

t djL^.^)*VAll A.Jo^^Aaj SI£1^a\ 1 £.lp^ij 


;<Jja CIjIjjx.a^oII L-J^jxAI J tA]l_iA 

A] ^ jA ^A^a3 <5.Uj (jl (JjAj (jAaaplt j! (Jj (j-£aLk L_JJjAij £p±k ^-AjaJ *.Uj (J 

AA£jAia]| ^ji 2J S-lAaC-j AAL^. ^3 ^jl Ia£ t-lal J-a*s ^r, U^i ) Ja^Al A_jlA£ ^AxAj ^}a (J£ (_}jlJ 
A^^)Ajo 1A S-Lpijl tA]l_iA (Alii] ^AJ Lag. ^ (J£ ^AjJ .33 ^jjqVi^S.A ^jjx^a^xxA 

# ^jiajiaJA ^>a_lll c 1L9^ L^ J CjliillkVI 

Clj^jk^All Clul£ lil A_J-aLkj lA^plVl L-lJU-all ^JA -33 jl dI£L^-a]I ^Lij (2 

lil Ia_13 AA^jxa L_l3t_k^a]l 2)-° jj^ ^AUilljj AjjI^jAiC. C1jL^.^)A»a AAc. gjAA} AjjI^jaC. 

# CAl j_1a1ia]| ^j±1 ^.\}^ (Jc-lij 2)-° ^ A^I^AaxAl 2)-^ A^AlAll CAlA!}\A^.VI AAjI£ 

L t i\ C \x> 2)^5L)J Ia^. (Jj^Aa IA3 j (jAa^)iA AAlALlJl ^nX>> j (Jil^All j A_^.3 aA]I (3 

^A^aJ l.g, *1C. ^A ^a_AI s-Lij A-AaC. ^3 ^j^Ix^aH ^jAaxJ ^JaB jl ^jlx^V^j ^jl Ia£ IALi^A 

pjAlill A. a pc. A-^-jljj ^r. \k^i\ j ^aliaill ^Ac. J^IaJjV ^^bIA 

A-liiiiJi A.aJo iVI 2)-° ^AIaj (^Ac. ^5-^1 A-iSill ^LAlpill ^jjsix.) ^^-jA LJL^. 

^Ac. ^ jl ^.J-ax'^ Aa^B Cj^-s^a'Ij (_£.Axj oAa j AjuLoAI 

A-LajujjVI &Aa a, AWi ^A]l (jLAAt (Ja*AI t]£^ CjL^p^v^ti j Cj^L^^aII (J A*v‘A iijic.LaiA ^aI^j 

CIjU jl ^3 dABxaII ^ A1,a*A1 dI£L^-a]| fi, AA ^j| l£ 4 AAaLAjj ^Jaxjj 

# 2y^Ac- j\ JiAc. (_)i3 dl^j^ia 0 aI^)JJ AJjISa A-lujLi3 


• SI£1^a]1 jIjpI Cj) jlaih 

L_LujIja ^aJ C-tAjj qI£1^.a 11 A-LajujI^J A_uj|p^ ^I^C-V ^-1-iiAVl (j^-) A.xJa j^)C. ClAj)J-a^ lAIjA 

I^AlAll L^LlojjV^ I-al-a^Aj 1 C k ^joj 
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Problem formulation 


Setting of objectives and overall 
project plan 
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: Problem formulation ^*^1 jt 

jl AAddA] (J-al£j ^jJalj ^adj ^-A^-aJ $,ld ^3 dll jjj-adll ^aAl ^A 6j)J-id\l &AAj 

^aJ <l£jdAl gAa (Ja. (^jjAll J d il^)l^)Sll ^Jtdalj (jjldAlj Ajjail^)A aI^AI ^al.Ja Al 

# td.V Jj jAvA' (JjlS JjI ^^jdbj ^Ajd J£d ^ Ifdj 

: Setting of objectives and overall plan 41*1^1 AiaaJlj cjl J&V1 frAaj 

^jldc-VI ^2 AdVI ^ } Iaa j Sl£l ~\a\\ a_LxujI AjdVI aI^<AI aJIujVI d 0 ‘— AIaaVI 

dilAAVI Jdc-VI A-l£jdAl gAa AujojIIaII Ad^Jall ^a al£L^-<AI cdl£ IAI La^a 

^a <*»1 ^1 -v dl ^jl IAI ti 11A s- jda ^Ac. j AdLuAl Sj)AvOl ^LAl aA^jAuAI j a^^^AI 

^Udi] AAdadl (JjIaJI <LJjA ^jdaJ d AlAdAl AiadJl ^Jaj (JaAl AfJdJl Ad^Jall 

.^Al A-ALg ^jAlx-ra^j aI^-*j (J-aC- Jjj^)3 Adda! I Ajl J 

: Model conceptualization and Building frlAjj 

^j-a A^ g.UaC.1 ^jda-<Al ^j-a (_^A AjV t^AAj ^aic> Ail Jl AAldaVI-J L^3 ^)dxJ ^lAaill ^-A^-aJ *ld 

^jdaJ A-LujJJ^) Ja j)J-ad lALiA ^j£lj AAU. (_]£ ^3 ^A^-aJ c-ld ^Jl A j)Vd ^lAl j dLaJdAl 

_jLudV AAdAuAl A-LujLojVI ^jd^dll AJ^)d ^Ac. &^)dLa]lj A^A-aill ^j3 (jl # l^J e.lAjAVI 

^dk, ^A ^-a_Al (Jjx^old SaIj^j s-ljc-l ^aJ ^j-a j ^lAaill ^J-aJ J AAwjLujVI dLida^All ^jJ^iaJj 

$.aAI d‘Al aAjIS j aA^jLc ^Aldj ^Uaill ai^. L_u^)d ^Ac. i 

^All j Ajj)\A-ax>ll -idxlAl A^_jA Jl Jj-aJ ^AA 6^)j^)dalt Uxi^k A.x>^^l' (Jjj-aldll oAIj^ J-iU*n 
(jjd jl ^jj^dall ^ (JjlA Ail jldc-VI ^ Ad VI £-* ^1 ><Al ^ v^ . l l (JC. AjJj jl C_1 ^jV 
^j-aJJ ^AjjUa^ll ^ddAl ^aliaAl ^ j^) ^jl (Jj ^ddAl ^al.JvAl (Jj-aVI ®^)^j-a ^A ^-<iAl 

^3 fi^)Ad A^_^. j AdV ^AA j J^'j^A' ^3 l£^)LAd ^-A^iAl ^j-<a Ai£LuiAll ^jlj 

.^HAI ^alAddjj L5 Ac- AjAoLu^q j jlik-VI 
: Data collection 

ij AAJi ^jASj 3 d^ldAxAl Aj_jj^)da]l dliLull j ^A^aAI <^ld ^Ajd. (Jc-ld lAIAA 


dULnll L<^ gAHAlj dd.^)dx>ll ^AlAldj ^-A^iAl AAA j A_^-a d AidA-<Al dljLnll 

(jl L<i£ ^rA jaAI A)dA ^)^Jaj U>^ l^JAljjj ^A ^dll A-1 ujJJ^) 1| Jaj)J-adll ^da j ^Lil d^ddA^ll 

^jd^)iA ^)^jUa ^alJa_A LYiuA^A Ad- l.^.x.^-N L-JjUa^ll dliLnll ^ AAd Kc- jda ^>Al dilAAVI 

Adi^l L-Jj)Uax>ll dULnll ^aA I JJadVI (A)^^3 ■^ XAl jA-« j ^jl.JaVlVI ^j^jUa (J ^Aa AA^)X>i 

doAdll Ado^lj (J ^j-sa j^l (jJjLa ^jjdALAl (J^j-a^ll 


18 




L-iaj| 4ji»_ijLi]l dllaJ jjjll 4i^)X-a (_£ jjjj-iall j 4^1 4_a.liJl 4 I_^jV 

,ol£La^Jl Validate 

; Model translation gr Aft^ill <U^j4 

CllLa ^Lt-all (_j-a JjIa j»£ ^^Jl ^Liij ^jlLaJ ' g ~' r - giil 4 jaja-Gl 4 ^ Li '.V ' ^ lA» ^ ^j| LaJ 

4-jLi^J Lai L_LmLiJI ^j-a *■ a -a (_J^jJu ^Jl ^4^a_lll 4-a^jJ i _ '•>■ ; l-l^ls 4_l^jij 4 _JJ^jo:L^ o^pLa 
j' ARENA j\ SIMAN j' GPSS/PC <JS- ^1 jj ^> f biiJ ji AjjlkJl 

.jjjttJl ^al^ll L>a J4^ ojj£ 4-all al£l^.-a" 0 -al^jJj SIMPROCESS 

: Verified? ? 

L-JjU-a^all $.IaV^A !^LlA ^a^AJ ^A ^^.^)1 a 1| ^-alj^ll La li] (js*~s.k\ ^j-taLk Ua ^Vlll 
J-al£JI aJ£ju!j a_a^3 3 ° (Jj l_ijlj-^1! 3 ° oMx.aW ^aL<u]I ^ia t »■ ^11 j 

3 ^ 3*3 -sAa j AJ^. ^L-alj^J ^Jl ^^J_L3 ^Jl^. L_U^)^lJl j 3 * ^)-aYI 1 ^'i 1 ^L^Lj 

4 *i t -v . ^-i 

: Validated? 

^A^aJl £^jJjcaj ^aJJj ^Uaill 3 ^ Lp-sJ ^-aJl jl£ lit La_i3 Aj.W'n (j3*A 33 > '^*'' 1 *^' 

3^^ 3^“ ^LLjjJ A-J^l^)^ A- llaC. ( ^A j ^3^ &) J ^ QJQ^^ ^llaJl AjJ^)lS-<iJ L*11 Aj 

^JaJ A*J ^-LaxJ AdLaxll &AA (jl La^ tA-a£-a ^)AC. jl A.lxtg.^a ^aliaJlj ^A ^-a_lll £)£} (LjliitLkVI 

# ^A ^-a_lllj ^aliaiil 3*^1 ( a ^J 

: Experimental design 

AajLuJI gjllill ^Ic. A-aJxj La Ulldj t^A^aJL aI^)-<JI JjIaaII ^A^-J 6 aAA 

Initialization ^^11 & Jj^ 3 jjL LaS j^.VI dI£L^a1I ^.1 J^V 

j^\ l£1 CjIjI jSall a Ac. j olSU^I Simulation runs j^\ Jj^j period 
: Production runs and anaysis jaVI 

>L 5 £L^a 1I ^Uaill Performance Measures *^VI ojJa^JI daa ^ aVL^i j 

: More runs? 

3^Laj AjaLjal ciAjI^^V A^Ua c^lliA 3 ^ lij L<ua AiLoJI l 5^ c * j 

.CjUI j^VI A^al.W'Ld ^jS.a.a'1 (JjIaJI 

: Documentation and reporting 

Aj^-aJ 3^ A-uiij ^A 3^ A-IJ^jujL^JI g-al^)3l 3^ 3^ ^ oAA j 

(Jj-alij ^)£a!j ^-A ^jJaj ^yo\ Ia^. fiA^La l^jl La£ IS^V dl^lj 3 ° I^q'aVLaiI 
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(_£2l]i ^A J A^ (J*aa.ll ^jl^-lll g^tiH ^A ^jJ^jSllll .(j-^_) .^tJ Aloe. 
a,-^. \\ i j Summary (jl ^>j j AdLoJI dl ^La^Jl ^ y* l^.jlc- (Jx^Vdl g-jdll 

• j' J^' j Conclusion 

: Implementation 

L_1^Jj .-^4^- cJSxxij Ig.^nJ-Vn <_£Aa j AdLuJl dll j)Jo^.ll ^Jc- Jldu fi ^Ladl &2lA 

.A-ljl^-ill dd-sajlill ^d-1 (_£ Aa Ji^d G^ill ^Ha-ill Ajl^I^g j Adl^-o 

(4) j^' 
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Hand Simulation Examples paxJ SlSa^It 

AjIIaJ IS^Ual (JiillVI )> ) J ^ *\\ IaC- ^JaJ JlxJ ^Jaxj AjjJlJl dI^L^aII 

.dIjUJI l_ic-!>UI jl a£jx-<i 1] ^l^c.yi j 

(J£Lola]| ^ *v *W fi ^5 ^pa^jxljujJ ^£J AJlxil a^xl AjjAj ^ s_a ^juj 

Single Channel Queue ui^< jjjUa ; 1 Jl 1 * 

L^-uj ) ^j| ^ joic. (J£-udj 4_La5j ^Jl (Jx^oj j ^ uxiL^q a1 jia.x^ aJIaj tj^-a 

O^j J _>^= j 4_La jVI £>2 a j (jjlib 8 j 1 Interarrival times J y ^ j 4A* j' 


; jai Jj^l ^ U£ Jl^yi 

jjjLa 4ia jl £J jy (_)j.li. 


Time between 

Arrivals 

(Minutes) 

Probability 

Cumulative 

Probability 

Random Numbers 
Assignment 

1 

0.125 

0.125 

0.0000-0.1250 

2 

0.125 

0.250 

0.1251-0.2500 

3 

0.125 

0.375 

0.2501-0.3750 

4 

0.125 

0.500 

0.3751-0.5000 

5 

0.125 

0.625 

0.5001-0.6250 

6 

0.125 

0.750 

0.6251-0.7500 

7 

0.125 

0.875 

0.7501-0.8750 

8 

0.125 

1.000 

0.8751-1.0000 

; JU11 J CliVl.xt^lj ^Ub 6 J 

1 op'-* C j' J 2 Sevice times ^ ji 




4_La^l 

Service Time 


Cumulative 

Random Numbers 

(Minutes) 

Probability 

Probability 

Assignment 

1 

0.10 

0.10 

0.000-0.100 

2 

0.20 

0.30 

0.101-0.300 
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3 

0.30 

0.60 

0.301-0.600 

4 

0.25 

0.85 

0.601-0.850 

5 

0.10 

0.95 

0.851-0.950 

6 

0.05 

1.00 

0.951-1.000 


ol£Li_AJ 4 ]A ill JJaj lA i 2 jxm AajLujII (_)jl.iiJl ^gi (J4J ^j-aUI 


.Ujj j 20 4-^-^-j 

JSI 4-aAk A-Lo^l j C):^^ AiljJ L5^! IjjAj ^l^L^all 

(Jjj^Ml ASj^jia (^ya ■‘U^UaiI clUi (jxSJ .U^L-J' (J^. L5^ dliax^l Ajjlx-allj 


cIjI jj*1a1I aJ jj l_jIj ^ J u^qM b ^ j Inverse Transform Technique 

# Ajjl^judxll 


.J 2>-a dJUll La£ ^ - \ 

^xIiaII IaA^Ij AjuIaJI Ajjl^Jaxll Clll^)J3 A^. ji -2 

'4. ±ujIa. aJI ^lAklLujb ^jI^AuC" aI^j - 3 
^S^Jl tJjA^Jl ^ j-alxll q^^LIxjia ylxl\ ^S^)3l 1^-lS Jl d^lill Jt ^Jaij -4 

( ^jI^joix]1 ^jjxIiaII D^Ilail ^jLill cJ jVl ^ ^-oxll C5^ 

LjA^ j A^jujL^. AJl ^lAklLujlj 

20 21 2pW 3^ jl l!j-^ 


Customer 

Random Number 
Generated 

Time between 
Arrivals 
(Minutes) 

1 

0.8879 

8 

2 

0.4065 

4 

3 

0.0799 

1 

4 

0.8029 

7 

5 

0.9915 

8 

6 

0.0381 

1 

7 

0.7456 

6 

8 

0.5014 

5 

9 

0.1786 

2 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


Customer 


20 -Jl 4-a-^-ll A-lxs^l (J jJ 

Random Number Sevice Times 

Generated (Minutes) 


3 


A 








(_) jjJjULg A^. (Jj.wll 

aI&i 1.15— 23/20 — <>j= jU^VI -1 

0.4= 8/20=2pW /I jjJaiul ^aII «^c.= jjjUali jUaiijyi JLaI^I -2 

%78 g;' 0.78= 20/91 -1= <*J£U c >jM/g4jilt <>j -1=^' ^ -3 

aaisa 3.55=71/20=2pWJ>^' ^C'/^-aA^Jl A_Lojl =4^ ^>2 1 Cy*^j -4 

4.8= 96/20 =c 1 pW 3 ^' a_Lg ^1 ^ A-Lajl Jajuj^Lo -.5 

aaj3a 

23/8=' UJ^ll 2pU^)l' AAC. / jl-hVlVl 2)^^) =lj^Ja!ljl jUoVlVI (j-aj) -Iojuj j!La -() 

^2.875= 

aaisa 4 .7= 94/20=2pW 3^' ^^/^-^aill cii ^^-<31 o-^^j — cii ^^-<31 ~y 


•Aju^uJI j£jj . 10/t :2 JtiU 


# ^)^jlia c L-sa jl _jLuia ^)J^I A AiC. oI£L^-a 1I A_Sj^)ia ( _jAa^)C- (JHaII IaA ^jAa^itJl 

CjljUaiil L—illall j A^V (JAgAL^. ClilAUl A_nlj ^Jc. ^ CjijUuiil Aju^uj A_xjAk ^xJa^a 


[AJJUJI (Jjj-a ^11 (jdJLa A_Lg^)I « 


; jjjlxi <i*jl <*-) jjj JjA=. 


Time between 

Arrivals 

(Minutes) 

Probability 

Cumulative 

Probability 

Random Numbers 
Assignment 

1 

0.25 

0.25 

0.000-0.250 

2 

0.40 

0.65 

0.251-0.650 

3 

0.20 

0.85 

0.651-0.850 

4 

0.15 

1.00 

0.851-1.000 


L_llc.| aJjJoSJ a^}±2± j d^jAS ^)j£l Aa^J 4^)5Lj ^jIaII J ^AA^.1 ^C-AJ ^jJaAL^JI 

^ic. ^)£Ljj Aa ^.1 ^ja (JS 1 AaA^JI A_ 1 a ^1 AaA^. AjI Ia^ 




| A AaA^JI <Gaj' (JjA^. 


Service Time 

Cumulative 

Random Numbers 

(Minutes) 

Probability Probability 

Assignment 
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2 

0.30 

0.30 

0.000-0.300 

3 

0.28 

0.58 

0.301-0.580 

4 

0.25 

0.83 

0.581-0.830 

5 

0.17 

1.00 

0.831-1.000 

4-aJlaJl 4_La^l £J^jJ (J jJla. 

Service Time 


Cumulative 

Random Numbers 

(Minutes) 

Probability 

Probability 

Assignment 

3 

0.35 

0.35 

0.000-0.350 

4 

0.25 

0.60 

0.351-0.600 

5 

0.20 

0.80 

0.601-0.800 

6 

0.20 

1.00 

0.801-1.000 




Cus Random 
Tomer Number 
No. for Arrivals 

Time Clock Random 

between Time of Number 
Arrival Arrival for Service 

Ahmad 

Time 

Sevice Service 
Start Time 

Time 

Service 

Ends 

Time 

Sevice 

Start 

Bakur 

Sevice 

Time 

Time 

Service 

Ends 

Time 

in 

Queue 

i 

0.99284 

4 

4 

0.398244 

4 

3 

7 

- 

- 

- 

0 

2 

0.463490 

2 

6 

0.485853 

- 

- 

- 

6 

4 

10 

0 

3 

0.654933 

3 

9 

0.018479 

9 

2 

11 

- 

- 

- 

0 

4 

0.008010 

1 

10 

0.375450 

- 

- 

- 

10 

4 

14 

0 

5 

0.017539 

1 

11 

0.380226 

11 

3 

14 

- 

- 

- 

0 

6 

0.027118 

1 

12 

0.071695 

14 

2 

16 

- 

- 

- 

2 

7 

0.294307 

2 

14 

0.794733 

- 

- 

- 

14 

5 

19 

0 

8 

0.703278 

3 

17 

0.048615 

17 

2 

19 

- 

- 

- 

0 

9 

0.305171 

2 

19 

0.744830 

19 

4 

23 

- 

- 

- 

0 

10 

0.029153 

1 

20 

0.082780 

- 

- 

- 

20 

3 

23 

0 

11 

0.294875 

2 

22 

0.913267 

23 

5 

28 

- 

- 

- 

1 

12 

0.846545 

3 

25 

0.625406 

- 

- 

- 

25 

5 

30 

0 

13 

0.991276 

4 

29 

0.987133 

29 

5 

34 

- 

- 

- 

0 

14 

0.684252 

3 

32 

0.641578 

- 

- 

- 

32 

5 

37 

0 

15 

0.642370 

2 

34 

0.416842 

34 

3 

37 

- 

- 

- 

0 

16 

0.369203 

2 

36 

0.916370 

37 

5 

42 

- 

- 

- 

1 

17 

0.222240 

1 

37 

0.712437 

- 

- 

- 

37 

5 

42 

0 

18 

0.437991 

2 

39 

0.770969 

42 

4 

46 

- 

- 

- 

3 

19 

0.119146 

1 

40 

0.061159 

- 

- 

- 

42 

3 

45 

2 

20 

0.662990 

3 

43 

0.934648 

- 

- 

- 

45 

6 

51 

2 

21 

0.288916 

2 

45 

0.923251 

46 

5 

51 

- 

- 

- 

1 
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22 

0.903758 

4 

49 

0.355554 

51 

3 

54 

- 

- 

- 

2 

23 

0.948593 

4 

53 

0.682907 

- 

- 

- 

53 

5 

58 

0 

24 

0.375286 

2 

55 

0.379748 

55 

3 

58 

- 

- 

- 

0 

25 

0.273955 

2 

57 

0.273077 

58 

2 

60 

- 

- 

- 

1 

26 

0.664870 

3 

60 

0.35881 1 

60 

3 

63 

- 

- 

- 

0 

27 

0.125086 

1 

61 

0.831475 

- 

- 

- 

61 

6 

67 

0 

28 

0.804005 

3 

64 

0.736537 

64 

4 

68 

- 

- 

- 

0 

29 

0.431573 

2 

66 

0.755743 

- 

- 

- 

67 

5 

72 

1 

30 

0.785686 

3 

69 

0.389873 

69 

3 

72 

- 

- 

- 

0 

Totals 


69 




61 



56 


16 


■AJuib 72 aA* 

%85 ji 0.847 = 61/72 = -1 

%78 j' 0.777 = 56/72 - jfb U\*± -2 
ji' t>> %60 l$' 30 1 8 = -^=4 <=^^- -3 

(a, A.^ jq'lj Igijla) ajLsj 3.39= 61/18 — -4 

(jjbjll ^ %40 jl 30 e> 12 2y^' -5 

A.x>)q'lj AiiSJi 4.67 — 56/12 — ^£2 a-gji^JI Jajuj jIia -6 

^0.53 = 16/30 — ^La^ll j !■»“' '7 ' Cy° J) ^ ■ ji jl x ~7 

AajSJ 1.6 = 16/10 IjjJolil (j-al jUajjVI (j^j ia^jia -8 

4/°*^" A-ajallj <ii3j 2.3 = 69/30 — cly^^ 0 Cy*^) ^ ^ -9 

0.33 = 10/30=>% u' J-H -10 
2.4 — 72/30 =j»Uaill ^ _i i 


;‘ ftjh A t<^.A :3 J^> 

A.3 £jlj C. Q^kX.rO £dJj ^Ixjj J ^aliaJ Aj.l l\Vl A.Kxa)^ fijlA 

j^Uja u^o>al ^Ijj ^^21 ajI^j ajS±l 2I b Q^kx^oll ^aAIa 200 —} l^jcu ij aAIa 150 "A 

10 L>^ L5^ £j>2i (j-0 b Q^kx^oll £jl2l ^£^)!LjJ J ^ll AiA^x^J] A21 a JQ ^)3LjuiJ 

c. Q^kx^oll ^Ic. t> . ^12' L5^ A.q j^kx^o 30 20 10 a_i^j <* 

_jl_±2 ^ ^Jj -Laj^j jIa ^jl_±2 Al^. .jW^’ ^ l21a£A ^»j2l l*2a ^La^VI ^ ^4 ^lc- 

?ji JS1 i *^^\ \ l_AU1 ^jJ jj 0.20 j 0.45 j 0.35 g21j2l i 2*^ 

; LS -112I Jj-i^JI jA jU^Vi 4-i 
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Demand 

Demand Probability Distribution 

Good 

Fair 

Poor 

40 

0.03 

0.10 

0.44 

50 

0.05 

0.18 

0.22 

60 

0.15 

0.40 

0.16 

70 

0.20 

0.20 

0.12 

80 

0.35 

0.08 

0.06 

90 

0.15 

0.04 

0.00 

100 

0.07 

0.00 

0.00 


^ Q"S.x.roll AAxl (Jl^VI AAxll AJA^J L-JjU-iaII 
;A^!ylx]| ^j-c Ud^J (_£A]t J ^^)3l AA^J j LojJ 20 ^liaJl ^SL^-J C_fl ^joj 

Revenue Cost of Lost profit from Salvage from sale 
Profit = + 

From Sales newspapers excess demand of scrap papers 


^La£ AAlLuiaII + L_lUa]| GAlj^ 2)^ ^Ljall — <- — ^xnll 

(jAa'j^ 
•(jl a^j Ai^joudl iy* 
<C-Iia]| l AAC. * 200 — £Aj]l ^L-a 

aljlkiudl L Q~s.x*oll AAC. * 150 — ^ ^^11 


L5 Jc- (31 j!Laa]| 


2)1 


l 


AAC- — 4jj)\.La\ 1 L Q"s.x^oll AAC-^ * 50 = \\h\\ oAlj^ (j- 0 ^Ljall ^J^)ll 

fil^LaLAjI C Q^kx^o'l AAC» £ja ^)i£l 4 jj)'.La1I c. AAC. »A (J^ 

x^sall AAC- — Sl^lbaudl c. Q^kA^oll AAC. ^ * IQ — ^jjil]al^)Sll ^LaS AAiLoiaII 
> 4jj)U-ia 11 C. Q^kx^oll AAC- 2)-° oI^LolaII C. Q^woll AAC. 


al£l^A ^aJ La^J C. Q"s.x^all 2)-° 0^^ AAC. ^LjujLijuj ^4^ *». ) oISL^aIIj aJ£ju!a1I &AA 

^Sl^AuuJl C Q^kx^oll AAC« ^Jb AjojLiuJI 4^aj21 ^lJ^}]| AJA^j j Ia^J 20 *^-^2 C Q^kx^oll ^Jc. L-llUl 

> 2)^- <a 4 La lAAiC- j-4^)]| 2)J^4 ^aJI o1^).v2la] 1 v. Q^Xfo'l AAC- ^Ac. (Jj-£a^J ^A^ ^)4*A fiAA 

•^jL^.N/ 1 ^a^4 AaJIaII (JjIa^JI 
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Type of Newsday 

Probability 

Cumulative 

Probability 

Random Numbers 
Assignment 

Good 

0.35 

0.35 

0.000-0.350 

Fair 

0.45 

0.80 

0.351-0.800 

Poor 

0.20 

1.00 

0.801-1.000 


^ U*)^k L (^ic. L_lilall ^Jliilt (Jj-l^Jlj 


Demand 

Cumulative Probability 

Random Numbers Assignment 

Good 

Fair 

Poor 

Good 

Fair 

Poor 

40 

0.03 

0.10 

0.44 

0.000-0.030 

0.000-0.100 

0.000-0.440 

50 

0.08 

0.28 

0.66 

0.031-0.080 

0.101-0.280 

0.441-0.660 

60 

0.23 

0.68 

0.82 

0.081-0.230 

0.281-0.680 

0.661-0.820 

70 

0.43 

0.88 

0.94 

0.231-0.430 

0.681-0.880 

0.821-0.940 

80 

0.78 

0.96 

1.00 

0.431-0.780 

0.881-0.960 

0.941-1.000 

90 

0.93 

1.00 

1.00 

0.781-0.930 

0.961-1.000 


100 

1.00 

1.00 

1.00 

0.931-1.000 




^j^ll l_jLoi^. ^ ^ 20 4,^)"s.j>^a 70 *ol^L^-<il V ^.1^. U^^ 2 ** ^ 


Day 

Random 
Numbers for 
Type of 
Newsday 

Type of 
Newsday 

Random 
Numbers for 
Demand 

Demand 

Revenue 

from 

Sales 

Lost Profits 
from Excess 
Demand of 

Salvage 
from Sale 
Scrap 

Daily 

Profit 

1 

0.668258 

Fair 

0.516101 

60 

12000 

- 

500 

2000 

2 

0.059141 

Good 

0.421215 

70 

14000 

- 

- 

3500 

3 

0.844465 

Poor 

0.122752 

40 

8000 

- 

1500 

-1000 

4 

0.575663 

Fair 

0.417585 

60 

12000 

- 

500 

2000 

5 

0.777212 

Fair 

0.873137 

70 

14000 

- 

- 

3500 

6 

0.721669 

Fair 

0.028883 

40 

8000 

- 

1500 

-1000 

7 

0.940940 

Poor 

0.442408 

40 

8000 

- 

1500 

-1000 

8 

0.739749 

Fair 

0.154498 

50 

10000 

- 

1000 

500 

9 

0.322162 

Good 

0.789384 

80 

16000 

2000 

- 

3500 

10 

0.933698 

Poor 

0.948650 

70 

14000 

- 

- 

3500 


29 






11 

0.682856 

Fair 

0.462126 

60 

12000 

- 

500 

2000 

12 

0.948467 

Poor 

0.427917 

40 

8000 

- 

1500 

-1000 

13 

0.321750 

Good 

0.436062 

70 

14000 

- 

- 

3500 

14 

0.576449 

Fair 

0.852654 

70 

14000 

- 

- 

3500 

15 

0.469982 

Fair 

0.664128 

60 

12000 

- 

500 

2000 

16 

0.325208 

Good 

0.551011 

80 

16000 

2000 

- 

3500 

17 

0.119710 

Good 

0.149210 

60 

12000 

- 

500 

2000 

18 

0.526681 

Fair 

0.992919 

90 

18000 

4000 

- 

3500 

19 

0.355738 

Fair 

0.339435 

60 

12000 

- 

500 

2000 

20 

0.734686 

Fair 

0.231963 

50 

10000 

- 

1000 

500 





24400C 

1 8000 

11000 

37000 


^jjjLujI ^ic. aJIa 

1850 j* c^jl' 

J-axj.) j£±a 

u' A* 20 

Sl£La^ 

c> 

L)-« 


j 50 j 40 jj, L-ilU-a" .4 -0 aai ^ x ^ 70 ajI^jj 


(f j^' ^ Ali^^a 100j 90 j 80 j 60 

:^jjjaal! (jA AJ£j1a ;4 Jl3-» 

£JJJ 2^^ Lf^ C5 ^ £.I^)juJ 1 )Uo 


Daily Demand 

0 

1 

2 

3 

4 

Probability 

0.33 

0.25 

0.20 

0.12 

0.10 


C.^ lU-a CllljL^. J 6 jl (J-a lW Ail lili ^aLlI A*-±uj (JS g.V^Sl liA ^j-a 

Jbu ^W) Aj jJaJ^xJ djLniLa ^ A xtll^paj ^ 3 ^.'i A_nlLa ^1 > C1 jIa^. j 10 

c_ALH j^. (j* ^ jW<ud l qa jll jAj) Lead Time 0^ J .(“^^ cJj^j 

; Jllll <yjj^' £AA3 (aJj^j 


Lead Time (Days) 

1 

2 

3 

Probability 

0.3 

0.5 

0.2 


30 






A*J £2^)1 dlLlALa AajA^fj 0.1a. j \2 (^jaIaaII L)jJ)~' Ijj jAijiVl (J jl jj-a l-ii-La 

AfuAj 4 aa 1L (jAAaA ^k v j^i‘a' l$A3 tilAa. ^LjVI AalaJ AAa. . ^Uaill Ia^J £AjLuiI 6 L)J-3J ^^lai 
^IaC-^AjojI a.l^)jaii] Aj^UoAI dllAa. jll AAC- L ■ u^l -a ^ ^AaA jj ^ 0 \\W~t ^Al Ajl-Aa. ^11 

:lM 

;Aa11a 1I J jiAaJI AajAaII Sl£UAl 


l^-a jJI A_lliall AaAxai (J jAa. 


Demand 

Probability 

Cumulative Probability 

Random Number 

0 

0.33 

0.33 

0.00-0.33 

1 

0.25 

0.58 

0.34-0.58 

2 

0.20 

0.78 

0.59-0.78 

3 

0.12 

0.90 

0.79-0.90 

4 

0.10 

1.00 

0.91 - 1.00 


>aaAI 

Cy^_j cJj-^ 


Lead Time 

Probability 

Cumulative Probability 

Random Number 

1 

0.3 

0.3 

0.00-0.30 

2 

0.5 

0.8 

0.31-0.80 

3 

0.2 

1.0 

0.81-1.00 


•*\ ^1 «V *\\ 

:JjSd pj^»Vl 

: JjVl <»jA' 

12 !*^ 

0-^j \ 1 lllall AjaIx-aII (J c> 0.419225 «^l j 4 *ll ^Sjll : fJ JHA^ cJIAl 

:^tilt ql 

J 1 1 O 

j 2 cj^^- 2 C-llLall 4 jjIjla]| Jja^ t> 0.672281 jAxll fS jll : e . jAI 141 cJIAl 

;d2lAI ^jAI 

j 9 !*^ 

6-l2k J J lL^- 2 ^ tU*^' Ajjlx-all Jja^. c> 0.556692 ^ jll ;^jJI Ia^I aaILII 
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0 


0 


0 


0 


.“-^J 1 


. 0 ^. J 1 


J 2 


J 2 


icM ^ 

0.179291 £J\ : fJ 2l 1^1 

c_Alall AjjIji-a]| Cy* 0.066128 4 jll i^jJl '4-1 cJJall 

c_ALall AjjIji-a]| 0.136442 <AA1I 44' : fJ 4 141 

•^-jLud]l 

c_ALall 4_1 jIjla]| Jj- 1 ?- Cy* 0.219630 4 jll i(»j21 14 I c . 'l^H 

djl^.j 8 jj ja-»ll (>» ^44 JjVl ^J^Vl 44^ LS* 

A \ \ \ I-> • ^ j^-v q\ 1 4\in 

pj^Vl 

: JjVl <»j2' 

L-lliall Ajjlx-<ill 0.3455 17 «^l>i*ll : ?j£\ '41^' 

:^' ul 

7j^£j (^lilall 4_1 jIjlaII Jj^ c> 0.520493 ^1 j4»J' 4 4' :?. j4 '41 

;d2iai ^j2' 

C_Alall A_ 1 Aji_a]| (J c> 0.616346 (_4'>4aJI 4 jll :<»j4' '41 s-'Hal' 
c_Alall AjjIji-a]| Jj^ j- 0.63971 1 ^ j 4 *ll 4 jll ; f jJI 14 J 

; l ^qUJ 1 4 ^ill 
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Jj- 1 ?- Cy 0.330888 ^ jll i^jJI c_iik]l 

aJL^. j 4 lL ^ -2 <— lilall AjjIji-a]| Jj^ c> 0.949622 j4i*JI fS jll : r jJI 141 

j <1U.) 

]^-jLud]l 

а. W j 2 (J^^- 2 <- illall Ajj\jt-<i]| (J c > 0.640219 ^ jll l_ALJI 

j o-^^- 2 aJL^-) 

4 cJ-^^- 2 ^ ).Wj ^-Luj ^\nj ^IjII ^1xj^\ AjI^j ^-2 

# dil«l2k j IQ A-nlLa £-j— a A.-n. n 1 

2 (j* j 0.315576 ^ jil ;A. j;U-a' l 

g^JXyjVt 

ujjvj 

. o2l^. j (j O 

0.1^. j 2 (j^^- 2 1 illall Ajjlx-<ill Jj^t> 0.753165 ; fjA\ 

j o-^- 2 aJL^-) 

^jgi ^ 

. o2l^. j (j O 

o2l^.j 0 (iL^- 2 ^ iHalt Ajjlx-all Jj^ l>* 0.132686 ^ l_ALJI 

(SAj.wll A-ulIall j) ^ j^l 

^cIjIa ^. j 10 

б. 1^. J 0 (j^^ -2 <— lllall A-IAjl-oII Jj^ t> 0.203047 ^ j4*ll ^ jll ; e jJI 141 ^1 

oA^.j 2 (J^^- 2 *- A-lllx-oll Jj^ t> 0.592781 J^4' A J 11 :?. 4 ^ 1Ia1 ' 

; L )abaUJl ^^.lll 

# C1jI-1 ^, j 3 !*^ 

&A^.j 2 (J^^- 2 <— -4UI A-lilx-oll Jj^ j- 0.641 142 <^' j^4' A J 1 ' :?. J^' 
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2 (iL^- 2 <— lilall AjjIjI-a]| 0.711578 cAAl' Aj 1 ' :fj^' W 

I^Lall f jjll 

OJL^. j 4 (iL^- 2 <— llLall Ajj\jL-<Ji Jj^?- u* 0.976901 ^'>4*11 ^ jll ;^jJ I cJJall 

1 0* 1, Wj ^aJ |J ^_Luj cl) -0 ^ CllHill (^5^ 

# C1j1a^. j IQ A-nlLa 4,-^n i 

.fjj 2 L>* j 0.612898 ^'>4*11 j»3 jll iWJall Jj^aj -3C-J^ 

Ifcllj 2 ' f 

: JjVl ^j2' 

/&A ^. J 0 !*^ 

4 C)J^ 1 AjjIjlaII Jj- 1 ?- l>* 0.940874 ^Ij^aaJI ^3 jll ; ^jJI li$J <— illall 

4 i aJL^ 

:^t 

# 6^Ai J 0 O 

3 U^^- 2 *■ lU-iti A-lilx-oll (Jj- 1 ?- L>* 0.830444 ^gjlj-^xll ^3 jll IjajJl lifl (. . llJ-4 1 

^dj|ji^.j 3 i aJL^.) 

(ftAj.wll A-lAIall dlL-aj) ;Cll]lilH ^ j-Jl 
# dil.l^. j 10 

6.W J 2 (J^^- 2 L AjjIjlxJI Jj^ c> 0.761498 c*4 j4*ll A J 1 ' if ^ 

i^ljll ^jjl 

3 U^^ 2 ^ \\h\\ AjjIji-a]| Jj^ j- 0.823 1 55 ^1 j4*ll A J 1 ' :e J^> 

; L )olqUJ1 

j 5 !*^ 

oJl^. j 4 lL^- 2 4iaJl AjjIslaJI J Cy* 0.996509 <^1^4*11 pj & jll ;^j2l li$J < -, lU-aU 
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ft. w J \ C-lliall Jj- 1 ?- Cy 0.382630 4 jll i^jJI 141 c_iik]l 

i^Loll <»j2' 

. fiA ^ j 0 O 

&A^ j Q jj£j i \\]^W AjjIji-a]| 0.018751 ^\j^\ 44' ifj4 '41^' 

.Cil^.j 7 2j.i=.j jj jp^ll (j* ^44 4 £?' jl' 444 ^ 

.dil-la . J 10 4-nlla Aj^jIu 

.fjj 1 ^SjII (j-* j 0.015373 4 jll iAjALII J j)x*o^ 2C> 

JXujVI 

/oA^, ^5 0 !*^ 

&A^.j 2 (j^^ 2 1 lliall Ajjlx-<ill Jja^. ^ 0.599484 c . 2 '^" 

^ajIa^. j 2 i 

(aAj,w\l A-nliall C’lL^o j) 4 j-ill 

. oA^.^ ^ 0 !*^ 

aA^.j \ clL^- 2 <— lllall AjjIji-a]I Jj^ c> 0.583797 4-JI 4 jit if j4 141 A41' 

: Aflj]| pjA\ 

# C1jIa ^, j 9 !*^ 

oA^. J 3 C-lliall 4_1 jIjla1I Jj^ c> 0.835045 ^1 jAll 4 J\ if j4 '41 

lf4jl' ^ jjl) 

# C1jIa^. j 6 !*^ 

6.W J | (J^^- 2 <— lUoll 4 jjIja<JI Jj^ c> 0.362963 <4' j^l\ 4 jll if j4 '41 

# C1jIa ^, ^ 5 !*^ 

aA^.j 2 lL^ - 2 ^ Ajjlx-all Jj- 1 ?- A 1 0.699827 ^'j-^aJI 4 4' if j4 '41 c . 1 - 14 I 

# C1jIa ^, ^ 3 !*^ 

oA^.j 0 (j^^ 2 *- Ajjlx-all Jj- 1 ?- Cy 0.089972 <_4'j-4*J' 4 if j4 '41 c . 1 - 14 ' 

ifA-^l ^41 

.ajIa ^. ^ 3 !*^ 
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0 - 1 ^. j 0 UJ^-3 lilall AjjLx-<Jl c> 0. 155004 c*4 >4*11 4 jll j4 141 

AjI.Ij aA^h j 2 i i** i.W j CIjIa^j 3 2)-<i Cf^ 3 4 }^^^ ^ AjI^J C 5^ 

# C1jIa^. j JQ A. nU-i ^.jJa A, -n. n i 

2 c > j 0.424699 ^ jit J j)x*o^ -HO ^a 

;qjiJLu>H p»uVt 

: JjVl <»j4 

oJl^. j J U ^^- 3 L-lUoll AjjIjla]| Jj^ j- 0.373323 <>l >4*11 4>ll : ? >ll 14 ] 

:^l £^! 

fi- 1 ^. j 1 U ^^- 3 *» AjjIjlaII c> 0.379252 <>l >4*11 4 jll : e . >11 141 >U*1I 

(£.lj,w'l A-lllia]| CllL-aj) ;d4tilt 4 j2l 

1 1 ^^.^a]| 

6.12k, J 2 U^^- 3 *■ AjjIjla]| J J.1^. j-* 0.630487 >l>4*ll 4 jll i^jJl 14I >4k]l 

icM ^ 

fi- 1 ^. J J (J^^- 3 *» AjjL*-a]| Jj- 1 ?- O - 4 0.584059 t5 ll>4*ll 4 jll :^>ll 14I c . 31^1 ' 

D^J 0 (j^^- 3 *■ AjjIxa]| 0.138283 >lj4*ll 4 jll : fJ Jl 141 

6-l^.j 2 C)J^ *■ \\b\\ AjjIxa]| Jj- 1 ?- j* 0.615948 >l>4*ll 4 jll if>ll 141 4 -r4L]l 

;^jL2I 4^21 

# djl.l^.J 6 !-l (J jJ)*S.a'I 

0 . 1 ^. J 4 C ) J ^ <■ AjjIxa]| j- 0.928577 c4' >4*11 4 jll ; f >11 141 >11*11 

j C i.w j j j 2 ls 1 ^ 3 ^ ^4jaVI 45^ 

# dlljl^. j JQ A-nlLa ^-jJa • ^-v q\ l 4 n in 

.41 3 0-0 0.892844 41 j4*ll 4 jll ;UUI J j)^.^oj 40 
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l>“ 

c_lik]l 

Hb" 





ujj^' 


^gjl jjumJl 


(J jj-ajJ 





V \U\ 


4 < U»\l 










4 1 QA.n.I)o 


2 ioajjIL J-3T 




(l)fcjf-vl 

0.419225 

12 

JjV! ? J\ 

0.672281 

11 

^iUll 

0.556692 

9 

^ jjll 

0.179291 

8 

f’ J 1 ' fji 1 ' 

0.066128 

8 


0.136442 

8 


0.219630 

8 



8 

J±U)VI 




0.345517 

8 

JjVl ? J\ 

0.520493 

7 

^iUll 

0.616346 

6 

ciillii]! ^ jJl 

0.639711 

4 

f’ j' 

0.330888 

2 

^ jJl 

0.949622 

2 

^ jJl 

0.640219 

0 

^jLuJ' ^ jJl 


0 




(3)£^VI 

0.753165 

0 

JjVI (.jJl 

0.132686 

0 

^iUll fJ £\ 

0.203047 

10 

culliill ^ jJl 

0.592781 

10 

f’ J 1 ' (“J9 1 ’ 

0.641142 

8 

U-.UJI ^ jJl 

0.711578 

6 

^ jJl 

0.976901 

4 

^ jJl 


0 

jfulVI 



(4)^VI 


0.940874 

0.830444 







i>“ 14.3% i>aaj l$-}3 bj-la. f U 6 ^bA 
.^jbjall l_llL]l Aj*b 23.07% lS' o-i^J 15 ^5^ 3°^"' ^al j ^'db ^j]| dll-ii. jll AiC. 
dll.la. (j- 0 ( _ s 2c4 sAa. J 10.83 bc.jJjoil $.l^>2iil] 4 dllAa. b , .-. j|La 



;‘ t 4bitl A iLuba 5 JIaa 

^ \\ I .LlajJ Ia.1xJ Aic j)\ J.}C b.n 3 b AJAbl 3)jl_lb]l .IJJJ 

;3jA^Jb b»j Llojj 3^3^ 


Number of Customers/Day 

8 

10 

12 

14 

Probability 

0.35 

0.30 

0.25 

0.10 

: Jbll ^bua.yi m- 

oLi. Aic. _jVl 3* (_$J-bb 3jjj <_J5 

Number of Loafs/Customer 

4 

8 

12 

16 

Probability 

0.4 

0.3 

0.2 

0.1 


_1_lojj jbbJl Ia^xj (_5^ Aic JAc b , n j'i ^ j i_l*c. ^abl A ■ o-a-s. bjAa ^^51^ 


:cJxJI 

^a jj J£J 3pW jll J^xJ ( 1 ) J j-la. -Ixi 


Number of Customers 

CDF 

Random Number 

8 

0.35 

0.01-0.35 

10 

0.65 

0.36-0.65 

12 

0.90 

0.66-0.90 

14 

1 

0.91 - 1 


(J£l Aic jVl J^xJ (2) Jj-^a -^*4 
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8 ^ (1) c>j R = 0.25 :JjVl 



8 cIpW jit ^ ( 1 ) J c>j R = 0. 1 8 f jJ' 



10 (1) Jj^ t>“j i? = 0.59 j»jJl 


EE 



Customer Number 

R 

Number of Loafs 

1 

0.55 

08 

2 

0.64 

08 

3 

0.10 

04 

4 

0.61 

08 

5 

0.22 

04 

6 

0.85 

12 

7 

0.42 

08 

8 

0.01 

04 

9 

0.98 

16 

10 

0.05 

04 Total = 76 


8 -iaj (1) t>j R = 0.20 fjJ' 


Customer Number 

R 

Number of Loafs 

1 

0.11 

04 

2 

0.23 

04 

3 

0.68 

08 

4 

0.41 

08 

5 

0.96 

16 

6 

0.48 

08 

7 

0.11 

04 

8 

0.59 

08 Total = 60 


8 u^j jll ^ ( 1 ) Jj^?- c>j R = 0. 1 1 fj41 


Customer Number 

R 

Number of Loafs 

1 

0.10 

04 

2 

0.25 

04 

3 

0.01 

04 

4 

0.93 

16 

5 

0.70 

08 
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6 

0.66 

08 

7 

0.74 

12 

8 

0.79 

12 Total = 64 


Jo xx) jla li! 1 1 qjr- j 76,64,76,60,64 ^ \J\ ^k <c.Ua]| Aic. jVI <jli h^& j 

.^F j 68 j* ^ jVl 


; g.1 j^.1 

;JUll£ AjjLx-aI] AjjaJ) ^. 1^1 ^ *\\ 

Ji^c. AjjUi-xi 


Number of Customers/Day 

Probability 

Cumulative Probability 

8 

0.35 

0.35 

10 

0.30 

0.65 

12 

0.25 

0.90 

14 

0.10 

1.00 


J-Ac- AjjIjl-o (JjJl^. 


Number of Loafs/Customer 

Probability 

Cumulative Probability 

4 

0.4 

0.4 

8 

0.3 

0.7 

12 

0.2 

0.9 

16 

0.1 

1.0 


: JjVl fjJ' 

|jj 0.35 j 0 ojj fiji' j' 0.125002 ^ j i . i jjbjll ^ 

8 — JjVi fjJl lpW jll 

8 31 (jib jll ,j-a (jjjj (J£J 4ic- jVl -i-lc. (jVl 


Number of Customer 

Random Number 

Number of Loafs 

1 

0.747727 

12 

2 

0.165930 

04 

3 

0.807279 

12 
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4 

0.691822 

08 

5 

0.332073 

04 

6 

0.865662 

12 

7 

0.954414 

16 

8 

0.605033 

08 

Total 


76 


ILc. j 76 — JjVl j» j41 <c-Li4l 4ic. jVi AAc. IaJ 

:<^1 f j 4 l 

b] 0.65j 0.35 ^jll Iaa ji L^jj 0.436581 es-i'jbc. ^ j jibjll aac. A^ji 

10 = ^ >bll <»j41 jib jit ^ 
10 41 jibjll j* jjjj JSI Aic. jVl -i-ic- jVl AAaj 


Number of Customer 

Random Number 

Number of Loafs 

1 

0.795704 

12 

2 

0.191331 

04 

3 

0.326339 

04 

4 

0.760580 

12 

5 

0.232169 

04 

6 

0.766908 

12 

7 

0.897992 

12 

8 

0.498371 

08 

9 

0.593898 

08 

10 

0.917927 

16 

Total 


92 


ILc. j 92 = ^bll j» j41 Lc.l_i4l <ic. jVI aac. IaI 

;CaUa 1| eJ 4! 

'4 l.OOj 0.90 jw ^ jll Iaa jl Ujj 0.975134 ^'^bc. ^ j jibjll aac. A^ji 

14 = (^1411 f j41 jib jll AAC 
14 41 jib jll j-a jjjj (J^ <ic- jVI AAC jVl AAaj 


Number of Customer 


Random Number 


Number of Loafs 
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1 

0.500345 

08 

2 

0.377338 

04 

3 

0.497917 

08 

4 

0.560237 

08 

5 

0.742156 

12 

6 

0.066540 

04 

7 

0.953874 

16 

8 

0.048342 

04 

9 

0.133688 

04 

10 

0.145730 

04 

11 

0.313932 

04 

12 

0.656628 

08 

13 

0.146369 

04 

14 

0.688054 

08 

Total 


96 


' ajf-- j 96 = <221211 j21 <c-Li2l Aic. jVi .lie- li] 

f J^> 

li) 0.90 j 0.65 jjj liA jl Ujj 0.852771 ^ j <■ . i^ > < < jilajll nc. 

12 = <^ill fj21 D^jll ^ 
12 21 ijjlj jll ij-a (jjj j (J£l 4ie jVi lie. (jVl 1-1^4 


Number of Customer 

Random Number 

Number of Loafs 

1 

0.102021 

04 

2 

0.352606 

04 

3 

0.739246 

12 

4 

0.278503 

08 

5 

0.495604 

08 

6 

0.471064 

08 

7 

0.214966 

04 

8 

0.784797 

12 

9 

0.922574 

16 
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10 

0.011573 

04 

11 

0.530562 

08 

12 

0.811989 

12 

Total 


100 


Uj6 j 100 — Aic-jVI lij 

l^u-aL^JI ajJjI 


'4 0.90 j 0.65 on '+*> j' 0.676495 ^ j <- . i^.i jjljjll 

12 = ^141 ^ j41 2 p 4 jll .lac. 
12 41 2p\jjll 2)^ oji j ^4c. jVl -i^c- (j^?l 


Number of Customer 

Random Number 

Number of Loafs 

1 

0.113377 

04 

2 

0.682001 

08 

3 

0.860924 

12 

4 

0.616596 

08 

5 

0.670505 

08 

6 

0.996726 

16 

7 

0.203282 

04 

8 

0.616869 

08 

9 

0.337997 

04 

10 

0.273178 

04 

11 

0.832140 

12 

12 

0.575714 

08 

Total 


96 


Ujc. j 96 = (_>^4=4l js j4i 4x.Li4l <ic. jVl .lie 15] 
jA U-a Jj Lc-Ll4l 4ic. jVI AiC. -Luai jla 15] 


Average Number of Loafs = 


76+ 92+ 96+ 100+ 96 460 


= 92 

5 5 

LiajJ lilt j 92 -4.1C.1 J] 1 .+ ^ (JjJa^Vl (j- 0 *41353 j 
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: (M,N) ^ i\S,\^A ;6 Jtl> 


u' 5 ^ (N) * J^J '^J 1 1 (M) cfcLP^ LS ^\ u' J ^ 

^JL<U^.yi ^ajjjlt <(i J-^J l£J2 c“ l.K] AAC- J AjSjIiaII CIiIa^. -LajuJ jllA ^Iw’UjAj 


I^JIaII (JjA^Jlj ^Jaxj ^a jJl ^3 Ajj)U-ax>" dllA^.^11 AA*J 


Demand 

Probability 

Cumulative Probability 

Random Numbers 

0 

0.10 

0.10 

0.00-0.10 

1 

0.25 

0.35 

0.11-0.35 

2 

0.35 

0.70 

0.36-0.70 

3 

0.21 

0.91 

0.71-0.91 

4 

0.09 

1.00 

0.92-1.00 

:L5 JU1I £Ajja 1 | AJ ^aAiill C}*^) 

Lead Time 

Probability 

Cumulative Probability 

Random Numbers 

1 

0.6 

0.6 

0.00-0.60 

2 

0.3 

0.9 

0.61-0.90 

3 

0.1 

1.0 

0.91 - 1.00 

. f ^ll 

LaS (JjAAjojAj ^»^a5I AjI^-A ^ 3 ^ ( AjJa jA A. nU-41 ^jJaj ^jl (_jAa^)A3l 


# L_ J j)\3ox>ll A ^. j Clll^jA 5 *&*^-a] ^al.J'-a \W 


X^JI 

Jll<J! ^ JjAxIi] CjUAL a^. &a^. j 1 1 jIlola ^ic-U UIaj lijl ^jAa^iLi] 

( AjIaaII &AA jjL<J| l_jIa£] 1 ^jc. l gVi-sj 

O^j 0.664078 aaa^a! j aI^j # Sa^.j 11 a^j^II ;cJjVt 

/fiA.^. ^ 2 L_llia]l .W 1 (J^V^ 

L$\ 0.607454 A-j.wM ^jI^joiC. ^a3^) a] # C 1 i 1 a^.j 9 _j-all UjJ^-^ [^aIaII ^ 

.CIiIa ^, j 2 t >. 

^1 0.607326 \\h\\ aaa^a! aI^j ^ dj \ j 7 a ^-<^1 ^ciJlili ajaII 

.cIiIa ^, j 2 lD-all 
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(j 0.906827 *■. *3J-4' aj.w'4 .caIa^. j 5 

# caIa ^. ^ 3 * . *31->U 

l s' 0.526820 t_p'j4c. ^ j aI^j .caIa^j 2 jjj^-^' 

^CIjIjl ^. j 2 t >. ll3all 

0^^) .6-1^ J 1 1 4. nU*i £*-*a ^4 0 

.fjj 2 f^ull (>jiii 0.880703 ^L*4c. ^ j *■ . ^3231 Jj-^2' i> 

;4_aIa 3I ajjAll 

i._ iU-4' 0.017586 4-iliall aj.w'4 a3^j _oa^.j 0 2)j j^* 8 " kJjV' j»j2' 

.CaIal^j 0 

t_s' 0.312635 AjA^a] ^ J Aljj .CaIa^j 0 ;^jl2l jijJI 

^ ‘~ ' ' v ^ j | l_i1L21 

( 0^-J 1 L>^ ) 

ls' 0.656352 *• . 414 ' aja^I] ^ijjic. j aIjj .ca'a^j H ijjj^A\ ;Ca31a3I 

.CaIas. j 2 L . *"41 

0.037722 c . *"-4' aja^a! ^aI^ac. .caIa ^. j 9 2 4' ^^41 

.CjlAa. j 0 ' 4441 

L S' 0.860003 ^llkll AjA^i] ^ j Alji .CaIas-j 9 jjj^Aill 

j 3 t >. llJ-all 

# CjI«1^. j 5 ^^nlla () y^ (jjJ)^.^ll ;AjjI!1]| AjI^j 1 ^ 

.fjj 2 t> j ls' 0.808951 A j *- . '^“0 ^441 Jj-^2' i> 

;4a31a3I sjja3I 

l_4J4I ^\ 0.921377 L . *"4t aja^a] ^aI^ac. .2^3 /oa^^ 0 a^^^- 41 4i ;cJ^V' ^^41 

.d4Ai.j 4 

ls' 0.858579 *r414l 4 j-^ cP'j-^c. ^ j Aljj .caIa^j 2 jjj^l fj2' 

.caIas. j 3 • iL2ji 

( 0^-J 1 L>^ ) 

(_^l 0.989726 L . '' aja^aI ^aI jjac. Al^j CaIa ^ j 5 Cij-J '' ; *241531 

.CaIas. j 4 aaILJI 
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l$' 0.528333 .ij-iaJi] >4c. ^ j 2 jj ,dil^.j i ujJp^' :^' j^' fj4l 

.dil.1 ^. ^ 2 l . 

( O^-J 1 L>^ ) 

l$\ 0.784676 s-41a]| ,ij.wM .cjI-i^. j o aj 21 

# c1jIa ^. ^ 2 ^121 

( *^J 2 L>^ ) 

AA^J ^AAili 2 )-0 .<^ 2 a^ J 1 1 A. nU-i £-AajJ # fiA^.j 0 ^ ^-21 1 4.21,21 fi^)j 2 l AjI^J ^^3 

.f jj 1 i>jj 0.059002 ^'^4c. ^ j l_l^j ^lill Jj^?JI (> 

;4juI^)]| £^)j 2 I 

i\321 ^1 0.838344 t ». ^321 a vi-^, ^ 2^j . &a ^ ^ q !cJ^^ ^ ^21 

.CjIa^j 3 

( *^J 3 L>^ ) 

0.643672 Aj^il ^1 jjfe- j 2^j .CjIa^j i i aj^21 jjJp- 21 : ^^2' ^ j21 

.AjIa^, ^ 2 ^2121 

l£^ 0.425546 ^121 aiw 2 ^2 ^ic. 2^j # aj!a^. j 9 ^ ^ ^21 

cijl A^k. j 4 - a 2 L 2 I 

0.034398 s^UI aja *2 j 2 ^j .ajIa^j 5 aj ^.^21 jjJp^Jl j5l ^j 2 1 

# AjIa^, ^ 0 ( * T 2 Jall 

^1 0.441595 ^2121 aa^2 ^ 3 ^ 2 ^j # ajIa^.j 5 a ^^.^-21 (jj^)^2l *j21 

# ajIa ^, j 2 s 21 all 

AA^J ^AAili (j-^2 8 4, 2J-a 3 ^-^^-21 2)^2^^" ]4 jl 2^JI d^)j2t 4 jI^J ^^3 

.f jj 1 <Ail' Cy* j a ? i 0.224523 ^ j i # ^411 Jj-A' ^ 

i— lllall (_£~i 0.696218 l - r 4Ia]l Aj.W’l' flj _a.ii. J 3 t jj 3 '*^' a ^ ;(JjSM ^ajJI 

AAj 9 

l$\ 0.883172 s-41a]| aja^H] ^^91 j 2 ic. _ciiIa^.j 9 

^dil^. j 3 ' 22] 1 


48 



0.785434 '\h\\ ij.K'il y^ y .CjIa^. j 6 ^ y^ y^ ujJp-^' ;ci2liill ^ jJI 

.CjIa ^, ^ 3 \\h\\ 

l3^ 0.169593 \\h\\ aiwM y^* .2 y # c1iIa^. j 3 ^ ^ y\\ 

# C1jIa ^. j ^ L—llLall 

0.256014 4-2ia]| Aj.wM aI^J ,^3a^.j 2 ajJI 

# CjIa ^, j \ L—llLall 

.dllA ^, j 10 ^ y /&A^.j ] •A-ui-alaJl a^jAll AjI^j 

1 i> j ls' 0.178084 <4 j i ^ La ^ Jj-^' c> 

... li^Aj 

(J ^LoJI 


Cycle Day 

Beginning 

Inventory 

Demand 

Ending 

Inventory 

Shortage 

Quantity 

Order 

Quantity 

Days Until 
Order 
Arrives 

1 1 

11 

2 

9 

0 

- 

- 

2 

9 

2 

7 

0 

- 

- 

3 

7 

2 

5 

0 

- 

- 

4 

5 

3 

2 

0 

- 

- 

5 

2 

2 

0 

0 

11 

2 

2 1 

0 

0 

0 

0 

- 

1 

2 

0 

1 

0 

1 

- 

0 

3 

11 

2 

9 

0 

- 

- 

4 

9 

0 

9 

0 

- 

- 

5 

9 

3 

6 

0 

5 

2 

3 1 

6 

4 

2 

0 

- 

1 

2 

2 

3 

0 

1 

- 

0 

3 

5 

4 

1 

0 

- 

- 

4 

1 

2 

0 

1 

- 

- 

5 

0 

2 

0 

2 

11 

1 

4 1 

0 

3 

0 

3 

- 

0 

2 

11 

2 

9 

0 

- 

- 

3 

9 

4 

5 

0 

- 

- 

4 

5 

0 

5 

0 

- 

- 

5 

5 

2 

3 

0 

8 

1 

5 1 

3 

2 

1 

0 

- 

0 

2 

9 

3 

6 

0 

- 

- 

3 

6 

3 

3 

0 

- 

- 

4 

3 

1 

2 

0 

- 

- 
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5 

2 

1 

1 

0 

10 

1 



53 

85 

8 




3.4 — 85/25 — aj1±l 2I Ja-uj 

.fbVI (> %20 l$' fLa' 5 L>^ yr^' ^ 

.^ImUJIo-%15.09 ls' ( 8/53) lS^o-^I 

;J^ulL4]1 c # u^j g£ ;7 Jb«* 

jjA ^jl ^)^Sj Abbbi l^j^)±^. # (JLbl Lxixa w'uxi'i Jjlibl ^Ac. ^olLJI jl^.1 ^aj 

(jl l^-al ,(Jbi.^)]l j>A 20% J c-Loull j)A 80% (J^4 S-Ml c ^ (j^ l. £ . ;3^ l Aj 

JL^.^11 40% Aala <j£] j JLbl (j-o ^IfA lg-^Aac.b jj-ob l.g. nJaL^j ^bUl j)A 70% 

£±li g.Lui \W A, jj-i at j aIiaII j)l AbLaJl j)A Ljajl t^iSb (jj)\atq j l^J^±lal_^J j)jbl 

Jb) 10 j 7 <yjjA Ljajl JU. jll bib Uiaj JU) 22 j 1 8 <yjj^ 

IgA'S J Jajoj ji±A ^)Jab (Jbb^VI LlAjJ V3^ 15 C5^! 10 (j^ ^g-bau AJ ^joiIaI! (jl C* iaIc. til 

(»bl 5 ( ^-<a^ : l]| 


:lM 

*A_Jb]l AjjIjla]| (JjIa^. j)^^ 3 
aJ Ia^j jj ^iill (JjliAll AjjUlaI J j-^- 


Number of Houses 

Probability 

CDF 

Random Number 

10 

1/6 

0.1666 

0.00000-0.16666 

11 

1/6 

0.3332 

0.16667-0.33320 

12 

1/6 

0.4998 

0.33321-0.49980 

13 

1/6 

0.6664 

0.49981-0.66640 

14 

1/6 

0.8330 

0.66641-0.83300 

15 

1/6 

1.0000 

0.83301-1.00000 


iJoIAaII AjjIxa 


Who Answer 

Probability 

CDF 

Random Number 

Female 

0.8 

0.8 

0.00-0.80 

Male 

0.2 

1.0 

0.81 - 1.00 


(jLbl j)A ^Joa (Ja ^jj I Clul£ lit AjjIjla 
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Female Donate? 

Probability 

CDF 

Random Number 

Yes 

0.7 

0.7 

0.00-0.70 

No 

0.3 

1.0 

0.71 - 1.00 


JLJI (j-o £3*13 (JA (jlS li] Ajjlx-a (JjJl^. 


Male Donate? 

Probability 

CDF 

Random Number 

Yes 

0.4 

0.4 

0.00 - 0.40 

No 

0.6 

1.0 

0.41 - 1.00 


^£^11 4jjlx-<a (J J.1^. 


Female Donation 

Probability 

CDF 

Random Number 

18 

0.2 

0.2 

0.00 - 0.20 

19 

0.2 

0.4 

0.21-0.40 

20 

0.2 

0.6 

0.41-0.60 

21 

0.2 

0.8 

0.61-0.80 

22 

0.2 

1.0 

0.81 - 1.00 


(J^^)ll AjlSAj g\\*\\ AjjIx-g J j.1^. 


Male Donation 

Probability 

CDF 

Random Number 

7 

0.25 

0.25 

0.000 - 0.250 

8 

0.25 

0.50 

0.251 - 0.500 

9 

0.25 

0.75 

0.501 - 0.750 

10 

0.25 

1.00 

0.751 - 1.000 


^(J ^IjJajV 4-pl ^ixll (jj^V <— ^1 ^1 *v a \\ JjJI^. I ^1^.1 






JjiJl 




21 



i 

15 

JjV! 


8 



2 




19 



3 




20 


J® 

4 




18 



5 
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19 



13 



131 

0 

V 


14 




_^(JUj 148.5 ^ ^ ^J a ^' L-bol^l 
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;j<uLi3l SlSta^t 

; Excel ^taWI frjjjS fa* AjjI»aII 

IgJ ^\\ (Jjj-a j\\ aJa^I Ajjlx^J Excel i ^ 


Time between arrivals 

1 2 

3 4 

5 6 

7 

8 

Probability 

0.125 0.125 

0.125 0.125 

0.125 0.125 

0.125 

0.125 


•u\j\\ J* IS diULnll JaJ ^ CDF £U ^ o£ 


□ g? H d 1 4 Qi ? & 

' °* - £ /* zl a! 111!-! 

C2 H =VLOOKUP(RAND(),$A$2:$B$9,2) 


A B 

C 

D 

E 

F 

1 

CDF IAT 

Observations 




2 

0 1 

4. 




3 

0.1 2511 2 

5 




4 

0.25^ 3 

2 




5 

0.3751 4 

4 




6 

0.5 1 5 

5 




7 

0.625| 6 

1 




8 

0.751 7 

8 




9 

0.875 8 

5 




10 







^xIaII aiSaaII ^jSII j JjVl ^2 CDF 1 aJL jl ^ v^. j -J 


tL5 jl511 2^Axll ^2 

# 6^)juoIja ^ | .00 ) (3^°^ A.A jq'lj nj ( 0 ) 2 )a ^3^-^ aJL ^2 Ijuj -2 

(C2 ) A_1xjj\_1a1I AjLUI ^2 ^jax]| ^IxIaII ^aJ2 Ail^J 2 |^)a]| Ji^Ax]| ^2 -3 

= VLOOKUP( RAND(), RANGE OF SAMPLING TABLE, 2) 

Ulk J kkJl JjA^ ULJ ^ ill JUJI RANGE OF SAMPLING TABLE ^ 
. t/(0,l) RAND() *J121 -l^V ,$A$2:$B$9 j* J^' '2 a 

C-J^lioA Ajjc- a'n.nI 2^C- ijj\ C2 A-ll^Jl r^ CjgU ^ l " I"V L,I< 
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tOi^' L 

:j* 1 JA» 

nti^ a^q. w A-Lq^I aJ 

Service Times 

1 2 3 4 5 

6 

Probability 

0.01 0.020 0.30 0.25 0.10 

0.05 


■um IS ciiULnll lM ^ <lb j> 


C2 

-| = =VLOOKUP(RAND(),$A$2:$B$7,2) 


A 

B | C 

D 

E 


1 

CDF 

Service Time Observations 




2 

0 

1l 5 




3 

0.1 

2 2 




4 

0.3 

3 4 




5 

0.6 

4 2 




6 

0.85 

5 3 




7 

0.95 

6 1 




8 


3 




9 


4 




10 


3 




11 


3 




12 


3 




13 


3 




14 


4 




15 


3 




16 


| 5 





ljIxjJjj <j*a AJjIjla]) 
^JLirbll ftjjjjll qa ‘LLIxaII -1 

(_£jLl*-a l j 165 ^** ‘ "j; )_'bi Ac. i^lLall 4_*-al_i. l_j5Ua (JljJal (jl <_pa^)ii] 

'{LXM l_ljjjV TuAia l_l5lla]| (Jl jial (j-a 4 ir. aJ jj Aj^p ^ 5 

;JIa 1I (J^Aj ^pjjj ^3 


A2 - a =ROUND(NORMINV(RAND(),165,5),0) 



A 

B 

C 

D 

E 

F 

1 

Height 






2 

156 






3 







4 








;<_]! J- 1 3 ' l_iA 


4-Saj number j a*JI j ,ROUND( number, num_digits) -1 

.numdigits 
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ooALLa <1141 oaa j .NORMINV(probability,mean,standard_dev) ^'-d' -2 
.standard_dev mean ^ i> 

.RANDQ probability j' 


. f/ (0, l) ^ RAND( ) *Jbll -3 





A 

1 

Height 

2 

167 

3 

170 

4 

165 

5 

162 

6 

160 

7 

158 

8 

164 

9 

163 

10 

162 

11 

163 

12 

165 

13 

161 

14 

164 

15 

172 

16 

161 

17 

163 

18 

156 

19 

170 


^A 3 ) n»jjb1 i 6* AjjU-dt -2 


Data J Tools J-^' <4 ‘t$J JJ*I41 <*J AaIjJ 4 jj Jl\\ <aLl!1 AA^ j2 Li 


^Ul\£ Analysis 
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SI File Edit View Insert Format 

□ tfy * 

ta ta ta ^ £a 0 *fe <0 

A2 

Jools Data Window WB! Help Acn 
^ Spelling... F7 

>if> Error Checking... 

Speech ► 

Share Workbook. . . 

Track Changes ► 


A 

B 

1 

Heiqht 


2 



Protection ► 

Euro Conversion... 

Online Collaboration ► 

Solver... 

Goal Seek. . . 

Scenarios... 

Formula Auditing ► 

Tools on the Web. . . 

Macro ► 

Add-Ins.,. 

'p AutoCorrect Options. . . 

Customize... 

Options... 

Conditional Sum... 

Lookup. . . 

3 



4 



5 



6 



7 



8 



9 



10 



11 



12 



13 



14 



15 



16 



17 



Data Analysis... 

18 



0+ Macro Systems Add-ins 

Q 







iiaUll .Random Number Generation 
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£jjjj (j?\ jblkj ^ 



^^Jt-nJall ^jjSil ^llLlS A3l^j )j3C.Vl L_bal^Jj 
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Random Number Generation 


Number of Variables: 

Number of Random Numbers: 
Distribution: 

Parameters 
Mean = 


|1 

[2°~ 


Normal 


l°~ 


Standard deviation = 


1 


Random Seed: 


~E\ 


Output options 


3J 

Output Range: 

|SAS2 

C New Worksheet Ply: 
New Workbook 

r 



OK 


Cancel 


Help 


4 J-lad 20 J (oXaf-Vl jl) J ' 'R d 

1 j jIaB 0 csA j (Default) 44>' Parameters ^ j 

Ajlk 4'-^ tjjli.1 L&£ Random Seed 44 *1 jill liul 4 m{ j j 4 *-dl 

: J14I ^ $A$2 J^yi 



A 


1 

Height 


2 

-0.6579421 


3 

-0.4487038 


4 

-0.3394439 


5 

-0.5891775 


6 

0.154954 


7 

0.9561427 


8 

0.4158619 


9 

0.7180415 


10 

0.3869241 


11 

1.9326035 


12 

1.0636563 


13 

0.6662299 


14 

0.4530227 


15 

1.4752686 


| 16 

-1.8174069 


17 

0.4232129 


18 

0.7828271 


19 

-0.2751165 


20 

-0.825853 


21 

0.6471532 
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SiaUll 


jjjiC. jjx la £jj jJ £JJJ dllA&LLall ^j-a A}£. (_gl Ail j!ll 



aJjI] (jjJall ^_pa*J jjjjAj l S^joi (Jj-aaajl dllajjjj 7 (jjj 

jjiiiC- ^)liJLa Clll-lkUkUi 
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Excel SljU*U jjU 

fcu 4JSU olSU^> ;1 Jlia 

4_iKa]I 1 g » - >»“' Jy.}Ui 4_KiiUjJjVl i4ll*Jl £JJ (jjIKa Clll£j2j Ai.1 AjjJ 

80 L . * r - __p"' 1 ‘ *' 4 _lKa]| _UUs ^ jlla j&j Lajj^ jUj " (jl (jAjjll LS^J^ AllU. jUi^f 
(jc. CiUbj a*j 4_'lr, 40 (jc- f u^iai UK AiK^JI aU*j a£j4JI ls Jc. (jli j lillc. 4_Jc. 


cKlxl] ylUl ju II jj£ AufUll 


Demand 0 

1 

2 

3 

4 

5 

Probability 0.1 

0.15 

0.20 

0.30 

0.20 

0.05 


^LUill IU olKUU Excel ja-^UUj . s 

j>all IDUJl ^Idll Excel 0-° ^2ai 

1) A1 => Number of Days to sell 40 items 

2) A4 => Day 

3) B4 => Demand 

4) C3 => Cumulative 

5) C4 => Demand 

6) A5 = 1 

7) E4 => CDF 

8) F4 => x 

9) E5:E10 = 0, 0.1 , 0.25 , 0.45 , 0.75 , 0.95 

10) F5:F10 = 0 , 1,2, 3, 4, 5 

1 1) B5 = VLOOKUP(RAND( ),$E$5:$F$10,2) 

12) C5 = B5 

13) A6 = 1F(C5<40,A5+1,” ”) 

14) B6 = IF(C5<40, VLOOKUP(RAND(),$E$5 :$F$ 1 0,2),” ”) 

15) C6 = IF(C5<40,B6+C5,” ”) 

16) A7:A45 = A6 i 

17) B7:B45 = B6 j 

18) C7:C45 = C6 T 

19) Dl = MAX(A5:A45) 
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' g A. » j ■ all l_uLaJ (^ill AjliJl jLiiil (_Jioj^U ^)2 ujja]I *4 la^^\ ^ 

L KAl 




•• ••• : 
gr'nrt 



F4 


= 1 X 




A 

B 

c 

D 

E 

F 

G 

1 

Number of Days to sell 40 items= 

17 




2 








3 



Cumulative 




4 

Day 

Demand 

Demand 


CDF 

X 


5 

1 

1 

1 


0 

0 


6 

2 

2 

3 


0.1 

1 


7 

3 

4 

7 


0.25 

2 


8 

4 

1 

8 


0.45 

3 


9 

5 

1 

9 


0.75 

4 


10 

6 

3 

12 


0.95 

5 


11 

7 

1 

13 





12 

8 

2 

15 





13 

9 

5 

20 





14 

10 

2 

22 





15 

11 

2 

24 





16 

12 

0 

24 





17 

13 

3 

27 





18 

14 

3 

30 





19 

15 

3 

33 





20 

16 

5 

38 





21 

17 

4 

42 





22 








23 









Q] A-ll^Jl c^1]a£ J C J B J A fiA-aC-V^ ^JaII ^ja.Tv 3 ! (F9) ^lHLa]l ^ic. -LaiuJal j £)) 

21 AA*J D1 A.)\*Ol A_^jtill ^JaII (J>xxi < cillc. AaIc. 40 £^1 A-<aJ)^Ul ^LlVl AAC- ^Jaxj O^I^Vl J 

.%95 Aaj AjA^> A^.j! j A.‘m.ll aA^J (J^IjjII J -laxjj ^I aII A^.j! j Aj^^j 


; Excel SISIaaII JjKI 

aja^. ^.1^)^.) Iaa ^jc* (J-oxll A_^ij-a l-jLoi^. oaIc-U Excel (F9) ^IaL&11 i 

Iaa j cjIjaII 2)-° aac. ^a $. l^aAj ^»jaj tL_j ^U xaII JSjjJIj ^a^ij (J-ac. 2)-^ aSIaJI axj 

ol£U^ll C J 4 £.IaVI (JJiljULa (j-° (JjAaLg (J^l A-J Ajjxll A^i*j aa*J1 

.CaIa^a]! ^VVI (Jj CjIIaII ^Jii gjj^ Cjl.nc. e U^i Akl Aiji l_LojL^. ^ic. 

^cjIaj j dit j-oll 2)-^ CllULa &AC- ^-A^ull £ ^Jb A. }\^C. ^A A. j 11 A 11 G j)J-?k'l 

^■A j)<a ill l^)l^)£j 150 AJ^)j lijl ^jAa^iiJj aIjaII ^.IaVI 
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Workbook Worksheet 4-^-a t^lc- gjUill jO^J 

Aaa^ JIaIIj j» .Simulation 
.insert lJ lc. .1 

_(_J>i»JI oaja^ i iLiJal Excel (ji ' Worksheet _J' ''' ^ ' o^Aliall 4-ajlill ^ ya _2 

.Format k * *■ >»' .3 
.Worksheet S jAUall A-ajlill ^ .4 

.Rename .5 

.(^-«Vl Simulation 4i jjll u' .6 

.Enter .7 

.3 0 1-iJJj Jals 1 g 3. •" “' ' ' c3^*3l j!i3A ^3 AJLk a y^j klLi. \ 4 h>^St ^ 

^2=41 c> yp : ^ M 150 J] 1 c> f'-SjV' <-1=-^ Simulation IaU^ ^1 ®4P?J1 



: U1a 150 Ji 1 t> IaM igh 

.Enter A3 4-2^1' ( 1 ) 4 j5jVI A^uill i_uSI . 1 

.A3 .2 

.Series q * £ Fill ^ Edit > >» t .3 
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150. "Wil! Stop value ^ d=^' j Series in Columns jAlkll .4 

.OK .5 

.150 flajVW A3 1 a5UJI IjjI^ Excel Ls^A-" 

;4-L1jla1| 


aac. Cblx-a IIjLuj lALi^.^)juj ^^aII “tajjJallA Demand 4 ^ a. ^iU 

(J*a5 Ia^J Demand "oEaj^all 4^.C«o\l D1 ^jlsll ^3 A.ajq'1 a».K^ 40 £a 4 ^LjVl 

33 4 3-Ql (^i AaIIaII 4j_jj^a]l (Ji.Aj . 1 


=’Demand’!Dl 


.B152 cr^J A3 JC^dl jlikl .2 


. Data A» > >» l .3 


J'aIIS .Data Table ^ What-lf- Analysis dai-^a' » jAlkll ‘Ldlill .4 


DATA REVIEW VIEW 



C j f- 


T 

Clear 

Reapply 

Ha 


B-l 

ms/ 

mG 

l*= fn 

sf 

-»r 

0 

L 

Filter 

Text to 

Flash 

Remove 

Data 

Consolidate What-lf 

Relationships 

Gro 


Ty Advanced 

Columns 

Fill 

Duplicates Validation ,r 

Analysis v 

- 


Sort & Filter 

Data Tools 

Scenario Manager... 



n i 

J 

r\ 


Goal Seek... 















Data Table... 


. Column input cell ^ A1 ® jaUoII sasUII .5 



.OK -laijJal .6 


.4 -s. a . ^.U t _ '1 . SaIc.^ F9 daijAa! '] 
CiULnll [J;K ' ^aaII V n“' ' (_ 5 ^J 4 a. ^iU i_jCiLi. aL*j P9 1~»» ■ ^ ' La (_J^ Liil Ia-vSI i 

:JM\ 

.8152 B3 JM' J^' .1 
.Edit -SaijAa! .2 


.Copy -laijJal .3 


65 



.Edit > >» l .4 


.Paste Special .5 

.Values .6 

.OK-ki^' .7 


.Enter *■ >» ' .8 



A I B 

c 

D 

1 




2 Replication 


3 

1 

4 

2 

5 

3 

6 

4 

7 

5 

8 

6 

9 

7 

10 

8 

11 

9 

12 

10 

13 

11 

14 

12 


Days 


16 

15 

16 
17 
12 
17 
13 
16 
19 
17 
17 
17 


Paste Special 


Paste 
C All 

( Formulas 
(* (Values) 

C Formate 
Comments 
Operation 
(• None 
C Add 
C Subtract 


0® 


C Validation 
P All except borders 
C Column widths 
P Formulas and number formate 
P Values and number formate 


P Multiply 
P Divide 


V Skip blanks P Transpose 


Cancel 


~s.qx.ro" l_j1.xxi~s B j 

dlULull Aijla c4liA ;4 ^ 

.Tools -la * ^ .1 
■ Options -laical 6 jAliill A-ajlall .2 

.Calculation JaijJal a jAliaJl sialill .3 

.Automatic Except Tables j^=-' .4 
■ OK -iaijJal .5 

4 ill "'ll 4 a , — .U j 
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A 

B 

C 

1 




2 

Replication 

Days 


3 

1 

17 


4 

2 

14 


5 

3 

13 


6 

4 

16 


7 

5 

18 


8 

6 

13 


9 

7 

14 


10 

8 

17 


11 

9 

19 


12 

10 

14 


13 

11 

16 


14 

12 

21 


15 

13 

16 


16 

14 

18 


17 

15 

15 


18 

16 

16 


19 

17 

15 


20 

18 

20 



Days 4 yK -v V ' i" il q . .^>U y '. .'->■ i 


Excel - Book3 

lew Insert Format 

Tools Data PopTools Braincel Wind( 


Macro ► 


m a v x m 

Data Analysis... 

- £1 


- 

Q! Macro Systems Add-ins 
Update Add-in Links... 


B 

: | 


tion Days 
1 
2 

3 

4 


17 

18 
18 
20 


;4JlH]| Cj| jLjik'y ^ j(, klq 
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d g» a a | m a ^ ^ e ^ | * o. . & z 


21 51 


Cl 


B 


D 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 


Replacation Days 


17 

-is 


Data Analysis 


Analysis Tools 


Jj-Xj 


Anova: Single Factor 

Anova: Two-Factor With Replication 

Anova: Two-Factor Without Replication 

Correlation 

Covariance 


Descriptive Statistics 


Exponential Smoothing 
F-Test Two-Sample for Variances 
Fourier Analysis 
Histogram 


OK 


Cancel 


Help 




TT 

13 


~vr 

19 


Sjalill Descriptive Statistics 


Cl 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


B 


Replacation Days 

1 17 


Descriptive Statistics 


D 


Jj-Xj 


Input 

Input Range: 

Grouped By: 

W Labels in First Row 


Columns 
C Rows 


OK 


Cancel 


Help 


Output options 
Output Range: 

^ New Worksheet Ply: 

C New Workbook 
W Summary statistics 
W Confidence Level for Mean: 
I” Kth Largest: |l 

I - Kth Smallest: 


|$D$1 


95 


% 


J9 

20 

21 


23 

14 

14 
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A 

B 

C 

D 

E 


1 

Replacation 

Days 


Days 


2 

1 

17 




3 

2 

18 


Mean 

16.19047619 


4 

3 

18 


Standard Error 

0.558991642 


5 

4 

20 


Median 

16 


6 

5 

18 


Mode 

14 


7 

6 

15 


Standard Deviation 

2.56162151 


8 

7 

12 


Sample Variance 

6.561904762 


9 

8 

16 


Kurtosis 

1.054481973 


10 

9 

15 


Skewness 

0.890509134 


11 

10 

14 


Range 

11 


12 

11 

16 


Minimum 

12 


13 

12 

14 


Maximum 

23 


14 

13 

19 


Sum 

340 


15 

14 

17 


Count 

21 


16 

15 

14 


Confidence Level(95 0%) 

1 16603559 


17 

16 

17 






fJ. = 16 ^ 5 ^ AjIc. 40 A-a jVI AAC. Jajui j!La jjl A_JjJa^)i]l (j^H Jt' A ' 

// 0 :// = 16 
H x \/i* 16 


i411a t = [ju. — /Jq) j se[£l} Aa.jj AjjJa jail oAA 


1) C 1 9 => t 

2) C20 => p-value 

3) D19 = (E3-16)/E4 

4) D20 = TD1ST(D 19,20,2) 


: aAH\ SiaUll ^La£ 


4 X >/ W =TDIST(D19.20,2) 



A 

B 

c 

D 

E 

1 

Replacation 

Days 


Days 

2 

1 

17 




3 

2 

18 


Mean 

16.19047619 

4 

3 

18 


Standard Error 

0.558991642 








TDIST 

X 

D19 

= 0.340749622 

Deg_freedom 

20 

= 20 

Tails 

* 

“31=2 


Returns the Student's t-distribution. 


Tails specifies the number of distribution tails to return: one-tailed distribution 
= 1 ; two-tailed distribution = 2. 


14 
62151 
04762 
81973 
09134 
11 
12 
23 


14 

15 

jU 

Formula result 

=0.736845455 

OK | Cancel | 44 U 

21 


16 

15 

14 


Confidence Level(95.0%) 

1.16603559 


17 

16 

17 




18 

17 

15 





19 

18 

14 

t 

0.340749622 



20 

19 

23 

p-value 

=TDIST(D19,20.2) 



21 

20 

14 





22 

21 

14 
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siaLill ^*iii OK 


E18 



A 

B 

C 

D 

E 


1 

Replacation 

Days 


Days 


2 

1 

17 





3 

2 

18 


Mean 

16.19047619 


4 

3 

18 


Standard Error 

0.558991642 


5 

4 

20 


Median 

16 


6 

5 

18 


Mode 

14 


7 

6 

15 


Standard Deviation 

2.56162151 


8 

7 

12 


Sample Variance 

6.561904762 


9 

8 

16 


Kurtosis 

1.054481973 


10 

9 

15 


Skewness 

0.890509134 


11 

10 

14 


Range 

11 


12 

11 

16 


Minimum 

12 


13 

12 

14 


Maximum 

23 


14 

13 

19 


Sum 

340 


15 

14 

17 


Count 

21 


16 

15 

14 


Confidence Level(95.0%) 

1 .16603559 


17 

16 

17 





18 

17 

15 





19 

18 

14 

t 

0.340749622 



20 

19 

23 

p-value 

0.736845455 



21 

20 

14 





22 

21 

14 






U> ^ j' P(/ > 0.34075) = 0.7368 j' <_ s' 0.7368 <_S p-value -3' j' 3=»^V 

.a = 0.05 ^ AjjL-oII AiJa jail jjV Uili or = 0.05 o* p-value -3' 


Single Channel Queue jjjQs SISl a^> ;2 

:Excel 


jA CjUUJI Excel aj A_^-L- a 



A 

B 

C 

D 


1 

CDF 

IAT 

CDF 

Service Time 

C 

2 

0 

1 

0 

1 


3 

0.125 

2 

0.1 

2 


4 

0.25 

3 

0.3 

3 


5 

0.375 

4 

0.6 

4 


6 

0.5 

5 

0.85 

5 


7 

0.625 

6 

095 

6 


8 

0.75 

7 




9 

0.875 

8 




10 
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E 

F 

G 

H 

1 

Customer 

IAT 

Arrival Time 

Service Time 

2 

1 

=VLOOKUP(RAND(),$A$2:$B$9,2) 

=F2 

=VLOOKUP(RAND(),$C$2:$D$7,2) 

3 

2 

=VLOOKUP(RAND(),$A$2:$B$9,2) 

=G2+F3 

=VLOOKUP(RAND(),$C$2:$D$7,2) 

4 

3 

=VLOOKUP(RAND(),$A$2:$B$9,2) 

=G3+F4 

=VLOOKUP(RAND(),$C$2:$D$7,2) 

5 

4 

=VLOOKUP(RAND(),$A$2:$B$9,2) 

=G4+F5 

=VLOOKUP(RAND(),$C$2:$D$7,2) 

6 

5 

=VLOOKUP(RAND(),$A$2:$B$9,2) 

=G5+F6 

=VLOOKUP(RAND(),$C$2:$DS7,2) 

7 

6 

=VLOOKUP(RAND(),$A$2:$B$9,2) 

=G6+F7 

=VLOOKUP(RAND(),$C$2:$D$7,2) 

8 

7 

=VLOOKUP(RAND(),$A$2:$B$9,2) 

=G7+F8 

=VLOOKUP(RAND(),$C$2:$D$7,2) 

9 

8 

=VLOOKUP(RAND(),$A$2:$B$9,2) 

=G8+F9 

=VLOOKUP(RAND(),$C$2:$D$7,2) 


1 

J 

K 

L 

M 

Service Begin 

Service End 

Time in Q 

Idle Time of Server 

Time in System 

=G2 

=H2+I2 

=I2-G2 

=F2 

=J2-G2 

=MAX(J2,G3) 

=H3+I3 

=I3-G3 

=I3-J2 

=J3-G3 

=MAX(J3,G4) 

=H4+I4 =I4-G4 

=I4-J3 

=J4-G4 

=MAX(J4,G5) 

=H5+I5 

=I5-G5 

=15- J4 

=J5-G5 

=MAX(J5,G6) 

=H6+I6 

=I6-G6 

=I6-J5 

=J6-G6 

=MAX(J6,G7) 

=H7+I7 

=I7-G7 

=I7-J6 

=J7-G7 

=MAX(J7,G8) 

=H8+I8 

=I8-G8 

=18- J7 

=J8-G8 

=MAX(J8,G9) 

=H9+I9 

=I9-G9 

=19- J8 

=J9-G9 


20 




21 

A 

B 

c | 

22 




23 


Total Service Times= 

=SUM(H2:H47) 

24 


Total time in Q= 

=SUM(K2:K47) 

25 


Total Idle time= 

=SUM(L2:L47) 

26 


Total time in system= 

=SUM(M2:M47) 

27 




28 




29 




30 




31 




32 




33 




34 

Average waiting time= 


=C24/MAX(E:E) 

35 

Probability of wait= 


=COUNTIF(K2:K47,"> 0")/MAX(E:E) 

36 

Probability of idle server= 


=C25/J47 

37 

Average service time= 


=C23/MAX(E:E) 

38 

Average time between arrivals= 


=G47/MAX(E:E) 

39 

Average time customers in Q= 


=C24/MAX(E:E) 

40 

Average time in system= 


=C26/MAX(E:E) 

41 

Average wait for those who wait= 



42 
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A 

B C 

D E 

F 1 

~G 1 

H 

1 

J 

K 

L 


M 

1 

CDF 

IAT CDF Service Time Customer IAT Arrival Time Service Time 

Service Begin Service End Time in Q Idle Time of Server 

Time in System 

2 


0 1 0 

1 1 

5 

5 

4 

5 

9 

0 


5 

4 

3 


0.125 2 0.1 

2 2 

2 

7| 

3 

9 

12 

2 


0 

5 

4 


0.25 3 0.3 

3 3 

4 

11 

2 

12 

14 

1 


0 

3 

5 


0.375 4 0.6 

4 4 

4 

15 

4 

15 

19 

0 


1 

4 

6 


0.5: 5 0.85 

5 5 

7 

22 

3 

22 

25 

0 


3 

3 

7 


0.625 6 0.95 

6 6 

7 

29 

2 

29 

31 1 

0 


4 

2 

8 


0.75 7 

7 

7 

36 

4 

36 

40 

0 


5 

4 

9 


0.875 8 

8 

8 

44 

3 

44 

47 

0 


4 

3 

10 



9 

2| 

46 

3 

47 

50 

1 


0 

4 

11 



10 

7 

53 

4 

53 

57 

0 


3 

4 

12 



11 

6 

59 

2 

59 

61 

0 


2 

2 

13 



12 

3 

62 

3 

62 

65 

0 


1 

3 

14 



13 

5 

67 

3 

67 

70 

0 


2 

3 

15 



14 

4 

71 

4 

71 

75 

0 


1 

4 

16 



15 

2 

73 

4 

75 

79 

2 


0 

6 

17 



16 

3 

76 

5 

79 

84 

3 


0 

8 

18 



17 

2 

78 

3 

84 

87 

6 


0 

9 

19 



18 

4 

82 

4 

87 

91 

5 


0 

9 

20 



19 

2 

84 

6 

91 

97 

7 


0 

13 

21 



20 

7 

91 

6 

97 

103 

6 


0 

12 

22 



21 

8 

99 

3 

103 

106 

4 


0 

7 

23 


Total Service Times= 159 

22 

4 

103 

5 

106 

ml 

3 


0 

8 

24 


Total lime in Q= 97 

23 

2 

105 

2 

111 

113 

6 


0 

8 

25 


Total Idle time= 43 

24 

2} 

107 

4 

113 

117 

6 


0 

10 

26 


Total time in system= 256 

25 

7 

114 

2 

117 

119 

3 


0 

5 

27 



26 

1 

115 

2 

119 

121 1 

4 


0 

6 

28 



27 

2 

117 

4 

121 

125 

4 


0 

8 

29 



28 

8 

125 

4 

125 

129 

0 


0 

4 

30 



29 

"11 

126 

6 

129 

135 

3 


0 

9 

31 



30 

7 

133 

3 

135 

138 

2 


0 

5 

32 



31 

3 

136 

3 

138 

141 

2 


0 

5 

33 



32 

2| 

138 

6 

141 

147 

3 


0 

9 

34 

Average waiting time= 

2.108695652 

33 

2 

140 

1 

147 

148 

7 


0 

8 

35 

Probability of wait= 

0 565217391 

34 

~ 1 \ 

141 

2 

148 

150 

7| 


0 

9 

36 

Probability of idle setver= 

0.212871287 

35 

4 

145 

4 

150 

154 

5 


0 

9 

37 

Average service time= 

3.456521739 

36 

8 

153 

4 

154 

158 



0 

5 

38 

Average time between arrivals^ 4.347826087 

37 

5 

158 

3 

158 

161 1 

0 


0 

3 

39 

Average time customers in Q= i 2.108695652 

38 

2 

160 

2 

161 

163 

1 


0 

3 

4U 

Average time in system= 

5.565217391 

39 

8 

168 

4 

168 

1 72 j 

0 


5 

4 

41 

Average wait for those who wait= 

40 

6 

174 

4 

174 

178 

0 


2j 

4 

42 



41 

6 

180 

4 

180 

184 

0 


2 

4 

43 



42 

5 

185 

3 

185 

188 

0 


1 

3 

44 



43 

4 

189 

4 

189 

193 

0 


1 

4 

45 



44 

4 

193 

5 

193 

198 

0 


0 

5 

46 



45 

2| 

195 

1 

198 

199 

3 


0 

4 

47 



46 

5 

200 

2 

200 

202 

0 


1 

2 

48 
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A | B 

C 

D 

E 

F G 

H 

i 

1 








2 

CDF IAT 

ACDF 

Service Time 

BCDF 

Serive Time Car No. 

IAT 

Clock Time 

3 

0 1 

0 

2 

0 

3 1 

=VLOOKUP(RAND(),$A$3:$B$6,2) 

=H3 

4 

0.25 2 

0.3 

3 

0.35 

4 2 

=VLOOKUP(RAND(),$A$3:$B$6,2) 

=I3+H4 

5 

0.65 3 

0.58 

4 

0.6 

5 3 

=VLOOKUP(RAND().$A$3:$B$6,2) 

=I4+H5 

6 

0.85 4 

0.83 

5 

0.8 

6 4 

=VLOOKUP(RAND(),$A$3:$B$6,2) 

=I5+H6 

7 





5 

=VLOOKUP(RAND().$A$3:$B$6,2) 

=I6+H7 

8 





6 

=VLOOKUP(RAND().$A$3:$B$6,2) 

=I7+H8 

9 





7 

=VLOOKUP(RAND().$A$3:$B$6,2) 

=I8+H9 

in 


Abel Service Time= 


=SUM(K3:K4102) 

8 

=VLOOKUP(RAND(),$A$3:$B$6,2) 

=I9+H10 

ii 


Baker Service Time= 


=SUM(N3:N102) 

9 

=VLOOKUP(RAND(),$A$3:$B$6,2) 

=110+1-111 

12 


T otal Time in Q= 


=SUM(P3:P102) 

10 

=VLOOKUP(RAND(),$A$3:$B$6,2) 

=11 1+H12 

13 





11 

=VLOOKUP(RAND().$A$3:$B$6,2) 

=112+1-113 

14 


Able Utilization= 


=E1 0/MAX(L3:L1 02) 

12 

=VLOOKUP(RAND().$A$3:$B$6,2) 

=11 3+H14 

13 


Baker Utilization= 


=E1 1 /MAX(03:01 02) 

13 

=VLOOKUP(RAND(),$A$3:$B$6,2) 

=11 4+H1 5 

16 


Average Waiting Time= 


=E1 2/MAX(G3:G1 02) 

14 

=VLOOKUP(RAND(),$A$3:$B$6,2) 

=11 5+H1 6 

17 





|l5 

=VLOOKUP(RAND().$A$3:$B$6,2) 

=11 6+H1 7 


jALu£ 4_Jll]l CjljLlJl (Ji.3l j»J 1 ; 1 04 ^4jVl G1:G104 ^ 

II3=> =VLOOKUP(RAND(),$A$3:$BS6,2) 

13 => =H3 
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I4=> =I3+H4 
J3=> =13 

J4=> =IF(L3<=I4.I4,"") 

J5=> 

=IF(AND(MAX(L$3:L4)<=MAX(0$3:04),MAX(L$3:L4)>=I5),MAX(L$3:L4),IF(MAX(L$3:L4)<=I 

5,15,"")) 

K3=> =VLOOKUP(RAND(),SCS3:SDS6,2) 

K4=> =IF(J4="","",VLOOKUP(RAND(),$CS3:$D$6,2)) 

L3=> =J3+K3 

L4=> =IF(J4="","",K4+J4) 

M4=> =IF(J4="",I4,"") 

M5=> 

=IF(J5o"","".IF(AND(MAX(LS3:L4)>MAX(0S3:04).MAX(0$3:04)>=I5),MAX(0S3:04),IF(MAX 

(L$3:L4)>I5,I5,""))) 

N4=> =IF(M4="","",VLOOKUP(RAND(),SE$3:$FS6,2)) 

04=> =IF(M4="","",M4+N4) 

P3=> =IF(J3o"",J3-I3,M3-I3) 

E10=> =SUM(K3:K102) 

El 1=> =SUM(N3:N102) 

E12=> =SUM(P3:P102) 

E14=> =E 1 0/MAX(L3 : L 1 02 ) 

E15=> =E1 l/MAX(O3:O102) 

E16=> =E 1 2/MAX( G3 : G 1 02) 

44MI 



j 

K 

1 

Able 


2 

Service Begin 

Service Time 

3 

=13 

=VLOOKUP(RAND(),$C$3:$D$6,2) 

4 

=IF(L3<=I4.I4,"") 

=IF(J4="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

5 

_ 6 _ 

7 

8 

9 

10 
11 

=IF(AND(MAX(L$3:L4)<=MAX(0$3:04),MAX(L$3:L4)>=I5),MAX(L$3:L4),IF(MAX(L$3:L4)<=I5,I5,'"')) 

=IF(AND(MAX(L$3:L5)<=MAX(0$3:05),MAX(L$3:L5)>=I6),MAX(L$3:L5),IF(MAX(L$3:L5)<=I6,I6,"")) 

=IF(AND(MAX(L$3:L6)<=MAX(0$3:06).MAX(L$3:L6)>=I7),MAX(L$3:L6),IF(MAX(L$3:L6)<=I7,I7,"")) 

=IF(AND(MAX(L$3:L7)<=MAX(0$3:07),MAX(L$3:L7)>=I8),MAX(L$3:L7),IF(MAX(L$3:L7)<=I8,I8,"")) 

=IF(AND(MAX(L$3:L8)<=MAX(0$3:08).MAX(L$3:L8)>=I9),MAX(L$3:L8),IF(MAX(L$3:L8)<=I9.I9,"")) 

=IF(AND(MAX(L$3:L9)<=MAX(0$3:09),MAX(L$3:L9)>=I10),MAX(L$3:L9),IF(MAX(L$3:L9)<=I10,I10,"")) 

=IF(AND(MAX(L$3:L1 0)<=MAX(O$3:O1 0),MAX(L$3:L1 0)>=I1 1 ).MAX(L$3:L1 0).IF(MAX(L$3:L1 0)<=I1 1,111 

=IF(J5="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J6="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J7="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J8="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J9="","".VLOOKUP(RAND().$C$3:$D$6.2)) 

=IF(J10="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J1 1 VLOOKUP(RAND(),$C$3:$D$6,2)) 

12 

13 

14 

15 

16 

=IF(AND(MAX(L$3:L1 1)<=MAX(0$3:01 1),MAX(L$3:L1 1)>=I12),MAX(L$3:L1 1),IF(MAX(L$3:L1 1)<=I12,I12," M )) 
=IF(AND(MAX(L$3:L1 2)<=MAX(0$3:01 2),MAX(L$3:L1 2)>=I1 3).MAX(L$3:L1 2),IF(MAX(L$3:L1 2)<=I1 3,11 3,"")) 
=IF(AND(MAX(L$3:L1 3)<=MAX(0$3:013),MAX(L$3:L13)>=I14),MAX(L$3:L13),IF(MAX(L$3:L13)<=I14,I14,”")) 
=IF(AND(MAX(L$3:L14)<=MAX(0$3:014),MAX(L$3:L14)>=I15),MAX(L$3:L14).IF(MAX(L$3:L14)<=I15,I15,"")) 
=IF(AND(MAX(L$3:L15)<=MAX(0$3:015),MAX(L$3:L15)>=I16),MAX(L$3:L15),IF(MAX(L$3:L15)<=I16,I16,"")) 

=IF(J12="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J13="“,"",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J14="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J15="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J16="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

17 

=IF(AND(MAX(L$3:L16)<=MAX(0$3:016),MAX(L$3:L16)>=I17),MAX(L$3:L16).IF(MAX(L$3:L16)<=I1 7,117,"")) 

=IF(J17="","",VLOOKUP(RAND().$C$3:$D$6,2)) 
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L 

M 

1 



Baker 

2 

Service End 

Service Begin 

3 

=J3+K3 



4 

=IF(J4="", 

", K4+J4) 

=IF(J4="",I4,"") 

5 

6 

=IF(J5="", 

=IF(J6="", 

",K5+J5) 

",K6+J6) 

=IF(J5<>"", 

=IF(J6<>"", 

".IF(AND(MAX(L$3:L4)>MAX(0$3:04),MAX(0$3:04)>=I5),MAX(0$3:04),IF(MAX(L$3:L4)>I5.I5,""))) 

".IF(AND(MAX(L$3:L5)>MAX(0$3:05),MAX(0$3:05)>=I6),MAX(0$3:05),IF(MAX(L$3:L5)>I6,I6,""))) 

7 

8 
9 

=IF(J7="", 

=IF(J8=’’" < 

=IF(J9="", 

",K7+J7) 

",K8+J8) 

”,K9+J9) 

=IF(J7<>"", 

=IF(J8<>"", 

=IF(J9<>"", 

".IF(AND(MAX(L$3:L6)>MAX(0$3:06),MAX(0$3:06)>=I7),MAX(0$3:06),IF(MAX(L$3:L6)>I7,I7,""))) 

".IF(AND(MAX(L$3:L7)>MAX(0$3:07),MAX(0$3:07)>=I8),MAX(0$3:07),IF(MAX(L$3:L7)>I8,I8,""))) 

",IF(AND(MAX(L$3:L8)>MAX(0$3:08),MAX(0$3:08)>=I9),MAX(0$3:08),IF(MAX(L$3:L8)>I9,I9,""))) 

10 

=IF(J1 0=" 

."".K10+J10) 

=1 F( J 1 0<>” 

,"".IF(AND(MAX(L$3:L9)>MAX(0$3:09),MAX(0$3:09)>=I10),MAX(0$3:09),IF(MAX(L$3:L9)>I1 0,110,""))) 

11 

=IF(J1 1=" 

,"”,K1 1+J1 1) 

=1 F( J 1 1 <>" 

,"",IF(AND(MAX(L$3:L10)>MAX(0$3:010),MAX(0$3:010)>=I1 1),MAX(0$3:010),IF(MAX(L$3:L10)>I1 1,11 1,""))) 

12 

13 

=IF(J12=" 
=IF(J1 3=" 

,’"',K12+J12) 

,"",K13+J13) 

=IF(J12<>" 

=IF(J13<>" 

,"",IF(AND(MAX(L$3:L1 1)>MAX(0$3:01 1),MAX(0$3:01 1)>=I12),MAX(0$3:01 1),IF(MAX(L$3:L1 1)>I12,I12,"“))) 
,"",IF(AND(MAX(L$3:L1 2)>MAX(0$3:01 2),MAX(0$3:01 2)>=I1 3),MAX(0$3:01 2),IF(MAX(L$3:L1 2)>I1 3,11 3,""))) 

14 

=IF(J14=" 

,"”,K14+J14) 

=IF(J14<>" 

1 F(AND(MAX(L$3:L1 3)>MAX(0$3:01 3),MAX(0$3:01 3)>=I14),MAX(0$3:01 3),IF(MAX(L$3:L1 3)>I14,I14,""))) 

15 

16 

=IF(J1 5=" 
=IF(J16=" 

,"",K15+J15) 

,"",K16+J16) 

=IF(J1 5<>" 
=IF(J16<>" 

,"",IF(AND(MAX(L$3:L14)>MAX(0$3:014),MAX(0$3:014)>=I15),MAX(0$3:014),IF(MAX(L$3:L14)>I1 5,115,""))) 
,"",1F(AND(MAX(L$3:L15)>MAX(0$3:015),MAX(0$3:015)>=I16),MAX(0$3:015),IF(MAX(L$3:L15)>I16,I16,""))) 

17 

=IF(J17=" 

K17+J17) 

=IF(J17<>" 

,"",IF(AND(MAX(L$3:L16)>MAX(0$3:016),MAX(0$3:016)>=l17),MAX(0$3:016),IF(MAX(L$3:L16)>M7,l17," n ))) 




N 

1 

0 

P 

1 






2 

Service Time 

Seivice End 

Time in Q 

3 





=IF(J3<>"",J3-I3,M3-I3) 

4 

=IF(M4='"\ 

"■,VLOOKUP(RAND0.$E$3:$F$6,2)) 

=1 F(M4="”," 

,M4+N4) 

=IF(J4<>"",J4-I4,M4-I4) 

5 

=IF(M5='"\ 

■•■,VLOOKUP(RAND0,$E$3:$F$6,2)) 

=IF(M5=""," 

,M5+N5) 

=IF(J5<>"",J5-I5,M5-I5) 

6 

=IF(M6="", 

"',VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M6=""." 

,M6+N6) 

=1 F(J6<>"”, J6-I6.M6-I6) 

7 

=IF(M7="", 

"',VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M7="". M 

,M7+N7) 

=IF(J7<>"".J7-I7,M7-I7) 

8 

=IF(M8="", 

"',VLOOKUP(RAND0,$E$3:$F$6,2)) 

=IF(M8="“," 

.M8+N8) 

=IF(J8<>"",J8-I8,M8-I8) 

9 

=IF(M9=”", 

"',VLOOKUP(RAND0,$E$3:$F$6,2)) 

=IF(M9=""," 

.M9+N9) 

=IF(J9<>"",J9-I9,M9-I9) 

10 

=IF(M1 0=" 

\"",VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M10="", 

"".M10+N10) 

=1 F( J 1 0<>”", J 1 0-1 1 0,M1 0-1 1 0) 

11 

=1 F( Ml 1=” 

',”",VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M1 1="", 

"M11+N11) 

=IF(J1 1<>"".J1 1-111, Mil-Ill) 

12 

=IF(M12=" 

’,"",VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M12="", 

"".M12+N12) 

=IF(J1 2<>"", J1 2-11 2, Ml 2-1 1 2) 

13 

=1 F( Ml 3=" 

\"",VLOOKUP(RAND().$E$3:$F$6,2)) 

=IF(M13="", 

'"'.M13+N13) 

=IF(J1 3<>"",J1 3-11 3.M13-I1 3) 

14 

=IF(M14=" 

•,"",VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M14="", 

"".M14+N14) 

=IF(J14<>'"',J14-I14,M14-I14) 

15 

=IF(M1 5=" 

’,"",VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M1 5='"', 

•"'.M15+N15) 

=IF(J 1 5<>"", J1 5-1 1 5, Ml 5-1 1 5) 

16 

=1 F( Ml 6=" 

’,"",VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M16="", 

"".M16+N16) 

=1 F( J 1 J 1 6-1 1 6,M1 6-1 1 6) 

17 

=1 F( Ml 7=” 

’,"",VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M17="", 

"".M17+N17) 

=IF(J 1 7<>"", J 17-11 7,M1 7-117) 
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A 

B C 

D 

E 

~ F 

G 

H 

i 

J 

1 

CDF 

Type of News Day Good CDF 

Demand 

Fair CDF 

Demand 

Poor CDF 

Demand 

Day 

Newsday 

2 

0 

-’Good" 0 

40 

0 

40 

0 

40 

1 

=VLOOKUP(RAND(),$A$2:$B$4,2) 

3 

0.35 

-’Fair" 0.03 

50 

0.1 

50 

0.44 

50 

2 

=VLOOKUP(RAND(),$A$2:$B$4.2) 

4 

0.8 

="Poor" 0.08 

60 

0.28 

60 

0.66 

60 

3 

=VLOOKUP(RAND(),$A$2:$B$4,2) 

5 


0.23 

70 

0.68 

70 

0.82 

70 

4 

=VLOOKUP(RAND().$A$2:$B$4,2) 

6 


0.43 

80 

0.88 

80 

0.94 

80 

5 

=VLOOKUP(RAND(),$A$2:$B$4,2) 

7 


0.78 

90 

0.96 

90 



6 

=VLOOKUP(RAND(),$A$2:$B$4,2) 

8 


0.93 

100 





7 

=VLOOKUP(RAND(),$A$2:$B$4,2) 

9 








8 

=VLOOKUP(RAND(),$A$2:$B$4,2) 

10 


News Papers to Buy= 60 






9 

=VLOOKUP(RAND(),$A$2:$B$4,2) 

11 








10 

=VLOOKUP(RAND().$A$2:$B$4.2) 

12 


Net Profit= =SUM(P2:P1001)/1000 Riyals 





11 

=VLOOKUP(RAND(),$A$2:$B$4,2) 

13 







12 

=VLOOKUP(RAND().$A$2:$B$4,2) 



K 

L 

1 

2 

3 

Demand 

=IF(J2="Good”,VLOOKUP(RAND(),$C$2:$D$8.2),IF(J2="Fair n ,VLOOKUP(RAND0,$E$2:$F$7,2),VLOOKUP(RAND0,$G$2:$H$6,2))) 

=IF(J3="Good ,, ,VLOOKUP(RAND().$C$2:$D$8.2).IF(J3="Fair".VLOOKUP(RAND(),$E$2:$F$7.2),VLOOKUP(RAND(),$G$2:$H$6.2))) 

Revenue 

=2*MIN($C$10,K2) 

=2*MIN($C$10.K3) 
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M 

N 

0 

P 

1 

Cost of Papers 

Lost Profit 

Salvage 

Daily Profit 

2 

=1.5*$C$10 

=IF(K2>$C$1 0,0.5*(K2-$C$1 0),0) 

= IF($C$1 0>K2,0.1 *($C$1 0-K2),0) 

=L2-M2-N2+02 

3 

=1.5‘$C$10 

=IF(K3>$C$1 0,0.5‘(K3-$C$1 0),0) 

= IF($C$1 0>K3,0.1 '($C$1 0-K3),0) 

= L3-M3-N3+03 


• 4 ill "il l 



A 

B 

C 

D 

E 

F 

G 

H 

1 

J 

K 

L 

M 

N 

O 

p 

1 

CDF 

Type of News Day 

Good CDF 

Demand Fair CDF 

Demand 

Poor CDF 

Demand 

Day 

Newsday 

Demand 

Revenue Cost of Papers 

Lost Profit Salvage 

Daily Profit 

2 

0 

Good 

0 

40 

0 

40 

0 

40 

1 

Fair 

60 

120 

90 

0 

0 

30 

3 

0.4 

Fair 

0.03 

50 

0.1 

50 

0.44 

50 

2 

Fair 

60 

120 

90 

0 

0 

30 

4 

0.8 

Poor 

0.08 

60 

0.28 

60 

0.66 

60 

3 

Fair 

60 

120 

90 

0 

0 

30 

5 



0.23 

70 

0.68 

70 

0.82 

70 

4 Good 

90 

120 

90 

15 

0 

15 

6 



0.43 

80 

0.88 

80 

0.94 

80 

5 Fair 

60 

120 

90 

0 

0 

30 

7 



0.78 

90 

0.96 

90 



6 Poor 

50 

100 

90 

0 

1 

11 

8 



0.93 

100 





7 Good 

100 

120 

90 

20 

0 

10 

9 







8 Good 

70 

120 

90 

5 

0 

25 

10 


News Papers to Buy= 

60 






9 Poor 

60 

120 

90 

0 

0 

30 

11 







10 Good 

60 

120 

90 

0 

0 

30 

12 



18.254 

Riyals 





11 

Fair 

60 

120 

90 

0 

0 

30 

13 







12 Fair 

70 

120 

90 

5 

0 

25 

14 







1 3 Good 

70 

120 

90 

5 

0 

25 

15 







14 Poor 

50 

100 

90 

0 

1 

11 

16 







15 Fair 

70 

120 

90 

5 

0 

25 

17 







16 Fair 

60 

120 

90 

0 

0 

30 

18 







17 Poor 

60 

120 

90 

0 

0 

30 

19 







18 Good 

80 

120 

90 

10 

0 

20 

20 







19 Good 

80 

120 

90 

10 

0 

20 

21 







20 Fair 

70 

120 

90 

5 

0 

25 


1 00 j Lt-a^j 4_Lii_i_£3 40 c4° Lusjj 1 ° ^ ^jLj ‘ '**" 44c. ^yc. ( | 

^ ^x^a" ^.A*J ( 0^}-a L 10 ) Ll* ^ A.qi^x^i 

> \-Lo^J L. ^x^all £jlj l^^)!Lij 

.i^.ji j 50 qI^I^-^11 ^jJ AiLoill ciaV jl^k.o'1 ^j-c a ! jL^-^ cJ^ ^2 

.Net Profit 

^^Jc- 4 jA .’^Cu.'l c_JjL^j (_£^}^lj tAijLjill 4 ill ClUjjjllI ^^3 J4C- (3 

; Excel ^)^Ai (M,N) OijX ^ Sl£U* ;5 

Excel 4 1-.. j ' 0 JliLa jj£aa!I ^Liii al£L^_a ASj^la aJUII (Jl£juj^l 
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A 

B 

C 

D 

1 

Simulation of an (M,N) Inventory System 


2 

Demand CDF 

Demand 

Lead Time CDF 

Lead Time 

3 

0 

0 

0 

1 

4 

0.1 

1 

0.6 

2 

5 

0.35 

2 

0.9 

3 

6 

0.7 

3 



7 

0.91 

4 



8 





9 

Maximum Inventory Level= 1 1 



10 







E 

F 

G 

H 

i 

1 






2 

Cycle 

Day 

Demand 

Ending Inventory 

Shortage 

3 

1 

1 

=VLOOKUP(RAND(),$A$3:$B$7,2) 

=$B$9-G3 

=IF(H3=0.G3,0) 

4 


2 

=VLOOKUP(RAND().$A$3:$B$7,2) 

=1 F(H3-G4>0.H3-G4,0) 

=IF(H4=0,G4,0) 

5 


3 

=VLOOKUP(RAND().$A$3:$B$7,2) 

=IF(K4=1 ,MAX(J2:J4)+H4-G5,IF(H4-G5>0,H4-G5,0)) 

=IF(H5=0,G5,0) 



J 

K 

i 



2 

Order Quantity 

Days until order Arrives 

3 

=IF(F3=5,IF(H3<=6,1 0-H3,0),0) 

=IF(F3=5,VLOOKUP(RAND(),$C$3:$D$5,2),0) 

4 

=IF(F4=5,IF(H4<=6,10-H4,0),0) 

=IF(F4=5,VLOOKUP(RAND(),$C$3:$D$5,2),IF(K3>0,K3-1,0)) 

5 

=IF(F5=5,IF(H5<=6,10-H5,0),0) 

=IF(F5=5,VLOOKUP(RAND(),$C$3:$D$5,2),IF(K4>0,K4-1,0)) 



A 

B 

C 

D 

E F 

G 

H 

i 

J 

K 

1 

Simulation of an (M.N) Inventory System 








2 

Demand CDF 

Demand 

Lead Time CDF 

Lead Time 

Cycle Day 

Demand 

Ending Inventory Shortage Order Quantity Days until order Arrives 

3 

0 

0 

0 

1 

1 1 

0 

11 

0 

0 

0 

4 

0.1 

1 

0.6 

2 

2 

1 

10 

0 

0 

0 

5 

0.35 

2 

0.9 

3 

3 

2 

8 

0 

0 

0 

6 

0.7 

3 



4 

4 

4 

0 

0 

0 

7 

0.91 

4 



5 

1 

3 

0 

7 

3 

8 





2 1 

2 

1 

0 

0 

2 

9 

Maximum Inventory Level= 

11 



2 

3 

0 

3 

0 

1 

10 





3 

1 

6 

0 

0 

0 

11 





4 

3 

3 

0 

0 

0 

12 





5 

1 

2 

0 

8 

1 

13 





3 1 

4 

6 

0 

0 

0 

14 





2 

1 

5 

0 

0 

0 

15 





3 

1 

4 

0 

0 

0 

16 





4 

0 

4 

0 

0 

0 

17 





5 

3 

1 

0 

9 

2 

18 





4 1 

2 

0 

2 

0 

1 

19 





2 

3 

6 

0 

0 

0 

20 





3 

2 

4 

0 

0 

0 

21 





4 

4 

0 

4 

0 

0 

22 





5 

4 

0 

4 

10 

1 

23 





5 1 

2 

8 

0 

0 

0 

24 





2 

1 

7 

0 

0 

0 

25 





3 

1 

6 

0 

0 

0 

26 





4 

3 

3 

0 

0 

0 

27 





5 

3 

0 

3 

10 

1 

28 





6 1 

3 

7 

0 

0 

0 

29 





2 

2 

5 

0 

0 

0 

30 





3 

3 

2 

0 

0 

0 

31 





4 

1 

1 

0 

0 

0 

32 





5 

2 

0 

2 

10 

2 

33 





7 1 

2 

0 

2 

0 

1 

34 





2 

2 

8 

0 

0 

0 

35 





3 

3 

5 

0 

0 

0 

36 





4 

2 

3 

0 

0 

0 

37 





5 

2 

1 

0 

9 

2 

38 
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ya (jl ya _(JLa]| ya bx-Ixa y (JjjLlxill (^Ic. alT^ ^juiLa]| ^aJ 

ijl j4aj l^Jl La£ ,(_)Li.j]l ya 20% J eLaaill ya 1 .a 80% S-MI *- '^-L a>° Igpl'jl'Lj 
JU.jll ya 40% (j^J tj- 0 ^ (j-° (j^ 0 Igl'HiC-lj Ig.nJ-al-Lj ^bUI a.Laii]l jj-a 70% 

£fil alia ill 4_}la*J ^T-a" (jl AiLaall ya ' >>»)l a^llj l^J^jjJaLkj (jji]l 

L-iajI £lil 4l]jl ' aiit 3 (_£_jL}*_a ' sl^a-ll J <J!^) 20 4huj1aJ ^ » J ^ L 

CS^! 10 Ctel t _ s -iaij ^1 ^-Lla]| (jl a" aa'c. Ijs)^ .(JLj 2 a_ (_]Lj 10 4ujij!LaJ 

(. J 200 ^^*1 0 jlj j (ar^J^O -laujla J^3 ( jLiii.^1 UajJ V jla \ 5 


:lM 


** *. 
\ l l' \ 


A ^a.^-» 


^ cM 



A 

B 

c 

D 

E 

F 

G 

1 








2 

CDF1 

Gender 

House # 

Type 

Donate? 

Donation 

Daily Total 

3 

0 

FEMALE 

1 

FEMALE 

YES 

20 

238 

4 

CO 

o 

MALE 

2 

FEMALE 

YES 

20 


5 



3 

FEMALE 

YES 

18 


6 

CDF2 


4 

FEMALE 

YES 

21 


7 

0 

YES 

5 

MALE 

NO 

0 


8 

0.7 

NO 

6 

FEMALE 

YES 

17 


9 



7 

FEMALE 

NO 

0 


10 

CDF3 


8 

FEMALE 

YES 

21 


11 

0 

YES 

9 

FEMALE 

YES 

15 


12 

0.4 

NO 

10 

FEMALE 

NO 

0 


13 



11 

MALE 

NO 

0 


14 



12 

FEMALE 

YES 

21 


15 



13 

MALE 

NO 

0 


16 



14 

FEMALE 

NO 

0 


17 



15 

FEMALE 

YES 

23 


18 



16 

FEMALE 

YES 

23 


19 



17 

FEMALE 

NO 

0 


20 



18 

FEMALE 

YES 

19 


21 



19 

FEMALE 

NO 

0 


22 



20 

FEMALE 

YES 

20 



^cjUiill (J^jojj j 200 
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A 

B 

C 

D 

E 

F 

1 







2 

Rep 

Income 





3 

1 

238 


Bin 

Frequency 


4 

2 

187 


121 

1 


5 

3 

182 


135.5882353 

1 


6 

4 

264 


150.1764706 

3 


7 

5 

210 


164.7647059 

5 


8 

6 

279 


179.3529412 

17 


9 

7 

201 


193.9411765 

19 


10 

8 

236 


208.5294118 

22 


11 

9 

225 


223.1176471 

35 


12 

10 

279 


237.7058824 

47 


13 

11 

269 


252.2941176 

43 


14 

12 

328 


266.8823529 

39 


15 

13 

189 


281.4705882 

28 


16 

14 

276 


296.0588235 

20 


17 

15 

258 


310.6470588 

9 


18 

16 

185 


325.2352941 

6 


19 

17 

307 


339.8235294 

3 


20 

18 

212 


354.4117647 

0 


21 

19 

269 


More 

2 


22 

20 

302 





23 

21 

231 





24 

22 

299 





25 

23 

178 


Income 


26 

24 

292 





27 

25 

224 


Mean 

237.7133333 


28 

26 

292 


Standard Error 

2.365558677 


29 

27 

272 


Median 

237.5 


30 

28 

272 


Mode 

228 


31 

29 

223 


Standard Deviation 

40.97267817 


32 

30 

256 


Sample Variance 

1678.760357 


33 

31 

268 


Kurtosis 

0.174197275 


34 

32 

250 


Skewness 

-0.008507006 


35 

33 

260 


Range 

248 


36 

34 

208 


Minimum 

121 


37 

35 

276 


Maximum 

369 


38 

36 

267 


Sum 

71314 


39 

37 

300 


Count 

300 


40 

38 

271 


Confidence Level(95.0%) 

4.655249762 


41 

39 

332 





Histogram 



.96 Sigrrie 4.636407 

Income between 
233.0769 242.3497 
with 95% prob 


95% 242 j 233 oI£L^-a!I a, ii \ ^ y& 

Maximum Inventory ^ (1 

Reorder Quantity j Level 

4-l3lJl CIiIa^.^ 11 l^ui ^iLa *' (2 

jll JiJlC- j 

diLiiJa^ill ^jlLkl j AijLuJl (2) c!jLia£ 11 4_JL<ilL^. V I ciAju^^-^1 (3 

A_LujI_1a]| 
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A-ljl ^AuC. All j!il A^a.W’uxi^ll J^^lall A^.V tJ^Aoij ^Aa^xiujJ ^uj (Jj-^ll lAA ^3 

c.l^^.1 ^3 Ia^. AiLuJl (J jx^aq" ^3 Liil^) L<a£ AjjI ^joUlII All jj (jV i^llij 

^3 <^,W**Ua)x> 11 ^j^iall ^jc. fi^^3 ^.UaC. V _Lal3 liA Ajjl^Juxll ^»l3^)VI Ail jil £J^)jaill LbJa^jC- 
Ail jil dA^x-o CljL<a^^)l 3^3 Ia^ ^^)Ja ^AVuAi ^^lill j 4_ilVl dllxujL^Jl j AjjAill ClllijoaL^Jl 

AjjI ^AuC. AAl^ixlixaj J)Iac.| ^^-Laxi j oA^^Jl 4-illc. Ali^_b-a( 3 AAl^ixluill j 

# oj ; ii£ Aa 3 jj j-o Cjli 

;<UiljJuxII j>li jV< j^flljA 

^_Aj <Ug_* AjjL^ra.1 jjlu-aLk (JiaJ jl L_LaJ R l ,R 1 ,..., jVl (>> <_$' 

(j-a A ‘ ■'■a AJilijLxi A i ir. ^jc. ejLc. (j£ j jLuiLoll 

|4 t u ^11 4j A jll Xi -v V 1 Ail^ll aJIji jjl 1 J 0 Cm (_£ £J jjJ 

1, 0 < x < 1 


/(*)=■ 


0, otherwise 


; JUI JLS1I 4 ] ^Ij 



7? JSS Ajt3j!Loll 4_<us]l 


E (7?) = | xJx 


J_ 

2 
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IT =1-1= J- 

2 J _ 3 4 12 


^3 Ajl3 j1a]| CIjIjiaLuIaII Ji^C- jU AjjLujIa dlli AJl3 ^ (0 ? 1) i** 1 ax*i 5 lij 

tv <■* N/n ^ ^ 

^A^jLuJI A-a_i3 (JiluiA A. i jxa A_a_i3 gJ^Lola (JLaIi^.1 ^2 


; A^l\jA £ <Uul 

N- 1 ' AajV' o^'>- 1*1 ^j' ^ Pseudo-Random Numbers a^ 2 ^lijVl 

.2 ^3 C5^ . S-L^i- 2 '*— ^al5^)VI 2)^ AjljIj2a]I ^}ji 2J Ail A-ljJalj^) £_L-£aJ JlljJ 

L5 Jc- 9 J) 0 (j-° e^jVI A-jl^ Jja AlL^j A-ajI jJuC. aJI ^l.lVuJ 2)-° *^V Ajqjq^ Adjl ^Juc. ^ISjl 

A, yi yj~\ AjjI ^joiC. aJ^j l.g. i*q jl s_l^-ujj lAia. ^ j dil^£ jl c3^,JJ 

Aijj l.* l^-kxxi 1 .\3>ll -Lal^Jl Jbu j c-lc. j £jJa Jj j (^ic. 9 J) 0 (J- 0 ^SjVI <*. 2 ^ 2 

Aii^j c__i^_ui3j Ajj)^.xa)x>11 aJ_j^]| jixj 1a±^ 2 9 l.^jlc. 2)^4 j 

j 7 J Aj^Ij Aaj^)U 1 (jain ^ I^aai'i l-l^A j 4- ^ L_J jP^saII ^3^)31 (^£^>^.1 

ls^ I^Aj 0.94737 j&j cJjVl ^Ij^JI ^ jil uj^ uvt L5 ^c. 7 j 3 

dl3j ^Jl ^-[Wi J A_i1aC- ^C- Aij^)ia]| fi^A ^jl Ia^. ^jJal j .AjjI ^joJlII (j -0 ^J^I-iaII JAxJl 

^^)Ja jLaAl Ia^. ^.a 11 2)-^ (j^ cA-Ajl^juaJtJl S^jVl 2)^ j 

# A-1jI ^ joJtJl (j-^ A2j!il CjIxujL^JI ^ic. cl)^- 2 < ^ Jt 4^> JUJ 

• L5^ 

Linear Congruential Method ^aid' JjLklll Ajjjla 


Ajt-b^dl 


l — ] J jjJJ Ajulildl 4 aj^}UI o2a 


AjjI jSjII 


X M = (r/X ; + c) mod m, i = 0, 1, 2, ... 


LS -ajojj c ciijliill j i of.i . >.’41 dylj a dulidl j Seed jill (^-**23 x o aJj^I a ^yali 
m ( a-b ) j' cs-i*j a = &modm j' . Modulus l>“^' w j 
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q — 0 j__J^A baAic- j l-iVi-s. bl jjl l+ill AAJ^)Ja AajLoiII 4JaI*_a]I ,^-ajajJ c ^ 0 Cl lA£ 151 ,(_s^W jjAj 

af-1 ■ +» 41 (jJ2al]| Ai^)Ia 

sa3j 1*]I ^13 jbu A-p l >. ^^ VI l _ s \c- jaj£ m j c j a j X 0 ^4*11 jbjA^! u! 

.2L.V yill j Cycle Length J jL 411 a£ j 

((4) £?■ j-db 8.1 Jl^a) :Jb-a 

^jSll .ikb 4-ljl^jbdl ij)^\ j^ s 4jijlllLa a2j 1] jjllali]| ^AilbuJ i £ jxa 

X 0 = 27, a = 1 7, c = 43, m = 1 00 

blajl Ja^V ( /77 — 1 = 99 ) jV 99 J 0 jAJ l 5 jbblb +C. jj^s j j^'ua Aljba (^ill ^li jSn jl 

£jjjj IgJ 4bjl jaic. f liji Ajullilall £>AA ja a] jj j»lijl dlaaJj 4_bl jjifr aIac-I a] jlall jl 

; JUll Aa.jj 1 j 0 jAJ (_£jL A a 


^=— , i=l,2,... 
m 


X 0 = 27 


X, =(!7x27 + 43)modl00 = 502 mod 100 = 2 


= 0.02 


X 2 =(17x2 + 43) mod 100 = 77 mod 100 = 77 


77 

£, = = 0.77 

- 100 


: jas +*jiiU! 


...IjSaj 

AiL_ia^fLj (jl I&JJC- jl ^ 1—A. 11 (JjJJoIlil 4L^)iaJ oAl^all 4^1 j2i*JI 4 a1u ^alijVl 

j Maximum Density ^s^Lxll Aili&ll C^U. Jjbb2ilj ^ jCAall 

ajjSU Lix^U.j . [0,1] ojasII yb SjajS djljij R_, j = 1,2,... lAAi-ti ^bll ^jall jl yb*A 

jl j£^j 6 a 1 jJI yi jVl j' Ia > bj ^1 Maximum Period or Cycle ^s-^Lxll 

1 2 YYl 1 

AJAa. jaa 4 , '1 nail jb ygl bb 2 oA3 0^ — , — , , oAjA^all jAaII Aib 

1)1 1)1 1)1 

X 0 ^A3 j' j“wl c ^ i-n. j s j jA ^ Uir. 1 (^C- (J jj^aadlj 777 AajLJI 4iyal] OJjA ~ -Ar_ I jjj Ia^j 

•“Uudl aAA Jlaj m = 2 31 -1 (_glc. 77; ^aji Aa.jj Ia^Jj aAJAai 4 aU*J 777 j c J <7 J 

(_gl) ' . >»» 4 4 n. I lib (jidjl (c ^ 0 baAjc.) 777 j q jj ^4 jl La£ dlUj^laJl ^AiCLaiJ 
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(J j JJiC- (J^ c . 1> 1 ^LafrilJ A^jjlxllA (j-ol^c. 

ljj!i£ ^jliV <-ijjj .A - = 0,1,... a = 1 + 4A, a = 3 + 8&, a = 5 + 8Ar 

l^jl (j-a Ig \\c* ^'jl y^V' Jjj^lalu J A_lj|^uaxll A^uj A S^jYI 

^A-IujIIa]! AjjI.x^^VI l _J-£al 

;4iiljJu*Jl Alij^U LjtjUl^l 


A-Ijlx^^kV 1 Jl£llil] Ajjl^jud*Jl ^al5^)VI ^ic. ^ jln^Vl O -0 ■^'^ C ' 

jli aJc. j Independence Uniformity tuj^' ^ l^'j 

I^JAAjoI^ ^Jl ^ x xl 3 1 1 1,^, x^OJXUxl 1 C_JJ^joJ ^llll U~N V 1 

Frequency Test j'j^' j*j l£ jCAJI <y jj^' jLni-V f^' 
^lill I»j| jilt jlfi^jj Runs Test l $ j^' J-A^j t> jj^yj J^LAH r^' 

. Autocorrelation Test 

;^jUxLJ) jbH ) 

4 ^ t ^ ^q\l ^ -v \ l t ^ 

//„ : R distributed as U [0, l] 

H.-.R, is not distributed as c[o,i] 

Kolmogrov- ( — S — l_a jjja*. j»al A jV'4' t-a) '■ AjjJajill a A jl±ii.y 

Chi-square Test lS^ jW 1 *-! j' Smirnov Test 

Kolmogrov-Smirnov Test jUHj -1 

^jLuiLdl AJta ^j^JCLi j)\. n^VI li& 

. A y v (x) 4ixll Empirical CDF ^ j^' y^' j^' <y jj^' 




F(x) = x, 0 <x<1 


yryj^' r 1 ,r 2 ,...,r n ^lijVi 

5 ^ (x) 


m*)= 


number of R l ,R 2 ,...,R N which are < x 
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^ R {l) ,R {2) ,...,R {N) J* R l ,R 2 ,...,R N ^jVl lijj 


R {l) <R {2) <...<R { 


iN) 


s N { x ) = 


x < R, 


'(i) 


k 

~N' 


^)- x<i W k = \,2„..,N 


x > R 


W 


^Ac. F ^x) 1*^15 jla ^y A-xua ^)j£j Ail Ja^.V 

Step Function a^ja aJ'^ ^ AiuJl <^' 50 ^' aJ'^ .ajj^I A^jill 

(Cx^L^] (J_il^j (Jx^-a 1 ^ (J* ^>q^\ oAAULg A-<ii3 (j£ Aic- Clll^iS CIiIa 

AjL^^VI l$I (x) j ^(x) ^ j^V AllkJI <UjaII jblkVI jli 

D = max |F (x) - ,S’ ;V (x)| 

Aaj^ISjII A.x. U^ill ^.W'UxA lJj^juj Llj^lj (J j,W.a J C_Ji j^)x-a Y) Ajlx^*a^k!)U 

f^jVI t> Aijt jV N>35 j txaic. jO AjL^yJ Asymptotic Formula 

_<1 4i,^.'^ jje. a] j-a 35 (j'® AjjI j2ii*Jl 

2) A A . ^ V A 1 4 *11 M l »jal l ~ 'i4'i . -A i. Q j . ■ 


N 

Auo 

^ 0.05 

^0.01 

>35 

1.22 

1.36 

1.63 

Jn 

y[N 

Va 


;JU3l jaXiJLuiJ (_£jLaiLa]l A ' - j ^ i" '*C' y I 

jjli ■ tall ^3 / ' c"','"'^) a^ALuiall ^ ^ dlll£ I5la } ' ~'<~,1 . l_£ij ! (1) "J ^ A 

Al) (2) (W) UJ ^ C. 

Clll_La^]l L_Lal^i ; (2) *J) liS. 


D = max< R, , 

i<i<n | n y> 

D~ = max<| R, , -- — - 

l<i<N | A') ]\[ 


D = ma x(D + ,D ) Aj^II ; (3) a jlai. 
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j (X 4-J 4_LiXA ^Asl J^jLudll J jA^JI Y) A, a jq'l • (4) Oj)J-a^k 

TV >35 


Ujli /) aJj.WaII A_A_ia]l ^ja Z) AjL^a^^U Ajj)*.u^.a11 A-a-I^II dul£ lil • (5) 

~S Lijl gULoi i Lijla VJj <_£ jL-uIaII 2-jJjjII ^jjj SjJ^aII ^al $j) y $\ (jlj Aj^)L-^]| a 

.^jLAJl ^jj^'j {i?,,^,,...,^} <^jbU jj J tjja I «Wi5i 

(al.iklujLi Kolmogrov-Smirnov Test j^! 

: Excel 


A_lj|^juax]| ^ jlpVJ IjlA A_2jL^J 1 L5^) EXCCl IjlA <^Ji 

:^l^' (J^-it Excel (> ^ ( Excel ^ 



D Microsoft Excel - Bookl 


[§] File Edit View Insert Format Tools Data PopTools Braincel Window Help DE 

d & m a 7] a % m <? « ^ . ^77 $i li m $, 


A2 


Data Analysis 


Analysis Tools 


Covariance 

Descriptive Statistics 

Exponential Smoothing 

F-Test Two-Sample for Variances 

Fourier Analysis 

Histogram 

Moving Average 


Random Number Generation 


Rank and Percentile 
Regression 


71 


7 


Jjxj 


OK 


Cancel 


Help 
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A2 


A 


1 


R 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


4-pl 4.u'u 



A 

B 

1 

R 


2 

0.382 


3 

0.100681 


4 

0.596484 


5 

0.899106 


6 

0.88461 


7 

0.958464 


8 

0.014496 



4j=kjli]l jilijV' 
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A 

r 

1 

R 1 

2 

0.382 


3 

0.100681 


4 

0.596484 


5 

0.899106 


6 

0.88461 


7 

0.958464 


8 

0.014496 


9 

0.407422 


10 

0.863247 


11 

0.138585 


12 

0.245033 


13 

0.045473 



Sort by 


i R 

Then by 


Then by 


D 


U*J 


w | (* Ascending 

C Descending 


73 (• Ascending 

C Descending 


"3 Ascending 
^ Descending 


My list has 

(* Header row C No header row 
Options... | | OK 


Cancel 





A 

B 

C 

D 

E 

F 

G 

H 

1 

Ri 

i 

i/N 

(i-1 )/N 

(i/N)-Ri 

Ri-(i-1)/N 

D+ = 

=MAX(E2:E1001) 

2 

0.00280770287179174 

1 

=B2/1000 

=(B2-1)/1 000 

=C2-A2 

=A2-D2 

D- = 

=MAX(F2:F1001) 

3 

0.00497451704458754 

2 

=B3/1000 

=(B3-1)/1 000 

=C3-A3 

=A3-D3 

D = 

=MAX(H1.H2) 

4 

0.00515762810144353 

3 

=B4/1000 

=(B4-1)/1 000 

=C4-A4 

=A4-D4 

D(alpha)= 

=1.36/SQRT(1000) 

5 

0.00592059083834346 

4 

=B5/1000 

=(B5-1)/1000 

=C5-A5 

=A5-D5 

Do not reject HO at alpha=0.05 


6 

0.00817896053956725 

5 

=B6/1000 

=(B6-1)/1000 

=C6-A6 

=A6-D6 







A 

E 

C 

D 

E 

F 

G 

H 

1 

Ri 

i 

i/N 

(i-1 )/N 

(i/N)-Ri 

Ri-(i-1)/N 

D+ = 

0.01985519 

2 

0.002807703 

1 

0.001 

0 

-0.001807703 

0.002807703 

D- = 

0.029671468 

3 

0.004974517 

2 

0.002 

0.001 

-0.002974517 

0.003974517 

D = 

0.029671468 

4 

0.005157628 

3 

0.003 

0.002 

-0.002157628 

0.003157628 

D(alpha)= 

0.043006976 

5 

0.005920591 

4 

0.004 

0.003 

-0.001920591 

0.002920591 

Do not reject HO at alpha=0.05 


6 

0.008178961 

5 

0.005 

0.004 

-0.003178961 

0.004178961 




\ Uj| (j] _jl. n^kVl 

yjjSlIj {« p « 2 ,...,/? |000 } 

^Ia^YLoAj K-S ^ A.lWqll L-jl.AA>^k 


P(D>D obs ) = Q 

00 

ew-2l(- 1 ) 

y=i 


Viv+0.12- 


VL 


7 -^- 2 /i 2 


0.11 

Vtv 


D 


N>2 


Excel j 
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A 

B 

1 

Exact Probabilities of the K-S test 


2 

N is the sample size 


3 

j 

PQ(Lambda) 

4 

1 

=((-1 ) A (A4-1 ))*EXP(-2*A4*A4*$D$5*$D$5) 

5 

2 

=((-1 ) A (A5-1 ))*EXP(-2*A5*A5*$D$5*$D$5) 

6 

3 

=((-1 ) A (A6-1 ))*EXP(-2*A6*A6*$D$5*$D$5) 

7 

4 

=((-1 ) A (A7-1 ))*EXP(-2*A7*A7*$D$5*$D$5) 

8 

5 

=((-1 ) A (A8-1 ))*EXP(-2*A8*A8*$D$5*$D$5) 


C 

D 

E 







d.f. (N >= 2) 

5 


Dobs = 

0.26 


? = 

=(SQRT($D$3)+0.12+(0.1 1/SQRT($D$3)))*$D$4 


P(D ^ Dobs) 

=2*SUM(B4:B8) 

( This is the p-value) 


(Jj.-o't 1 D4 Dobs 4,.a)4l J D3 ^ Aa^V^JI t"'' 7 > J-4 j»j3 £_i_ia ^ 


;^Ij 11£ D6 ^ p-value 4-4«i]| J^-V' ^ J^- 



A 

B 

c 

D 

E 


1 

Exact Probabilities of the K-S test 




2 

N is the sample size 




3 

j 

PQ(Lambda) 

d.f. (N >= 2) 

5 



4 

1 

0.457412244 

Dobs = 

0.26 



5 

2 

-0.043775503 

/ = 

0.625367983 



6 

3 

0.000876537 

P(D > Dobs) 

0.829019218 

( This is the p-value) 

7 

4 

-3.6721 9E-06 





8 

5 

3.2188E-09 






Chi-square Test igl* fcj* J-£*\ -2 






Zo =Z 


{O.-E,) 

E, 


2 


j i ^k 4jii jlall ciiUbJl .nc. jA E j i 4as 1I ^ oAALiuJI cjULnll aac. jA q 

jA i 4aA]I ^ ^^aII ClUllJl (j-a jio]| AAxll ^jLaiLall £jjjlil] .djliill AAC- n 

ij^ jj& 4f £ jj^ Jo TV 4±la«. E j = N/n 


.n - 1 


4j^a. Cli_a.jAj 
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Excel J l£ jbUt ; JH> 

Excel L>° ^ 4-JUll Cjl^AULa]l 


0.34 

0.83 

0 . 96 

0.47 

0.79 

0.99 

0.37 

0.72 

0.06 

0.18 

0.9 

0.76 

0 . 99 

0.3 

0.71 

0.17 

0.51 

0.43 

0.39 

0.26 

0.25 

0.79 

0.77 

0.17 

0.23 

0.99 

0.54 

0.56 

0.84 

0.97 

0.89 

0.64 

0 . 67 

0 . 82 

0.19 

0.46 

0.01 

0 . 97 

0.24 

0.88 

0.87 

0.7 

0.56 

0.56 

0.82 

0.05 

0.81 

0.3 

0.4 

0.64 

0.44 

0.81 

0.41 

0.05 

0.93 

0.66 

0.28 

0 . 94 

0 . 64 

0.47 

0.12 

0.94 

0.52 

0.45 

0.65 

0.1 

0.69 

0 . 96 

0.4 

0.6 

0.21 

0.74 

0.73 

0.31 

0.37 

0.42 

0.34 

0.58 

0.19 

0.11 

0.46 

0.22 

0 . 99 

0.78 

0.39 

0.18 

0.75 

0.73 

0.79 

0.29 

0.67 

0.74 

0.02 

0 . 05 

0.42 

0.49 

0.49 

0.05 

0 . 62 

0.78 


;^JU]\£ dlULul! ^g. «--. 



A 

B 

C 

D 

E 

F 

G 

H 

1 

1 

R 

Interval 

Upper Interval 

Upper Interval 

Observed 

Expected 

Chi (9) 


(0-E) A 2/E 

2 

0.34 

1 

0.1 

0.1 

8 

=100/10 

=1-CH!TEST(E2:E1 1,F2:F1 1) 

>0.05 

=(E2-F2)‘(E2-F2)/F2 

3 

0.83 

2 

0.2 

0.2 

8 

=100/10 

Chi (9,0.05) 


=(E3-F3)*(E3-F3)/F3 

4 

0.96 

3 

0.3 

0.3 

10 

=100/10 

=CHIINV(0.05,9) 

>3.4 

=(E4-F4)*(E4-F4)/F4 

5 

0.47 

4 

0.4 

0.4 

9 

=100/10 



=(E5-F5)*(E5-F5)/F5 

6 

0.79 

5 

0.5 

0.5 

12 

=100/10 



=(E6-F6)*(E6-F6)/F6 

7 

0.99 

6 

0.6 

0.6 

8 

=100/10 



=(E7-F7)*(E7-F7)/F7 

8 

0.37 

7 

0.7 

0.7 

10 

=100/10 



=(E8-F8)*(E8-F8)/F8 

9 

0.72 

8 

0.8 

0.8 

14 

=100/10 



=(E9-F9)*(E9-F9)/F9 

10 

0.06 

9 

0.9 

0.9 

10 

=100/10 



=(E10-F10)*(E10-F10)/F10 

11 

0.18 

10 

1 

1 

11 

=100/10 



=(E1 1-F1 1)‘(E1 1 - F 1 1 )/F 1 1 

12 

0.9 



More 

0 





13 

0.76 







SUM= 

=SUM(I2:I1 1) 


[0,0.1), [0.1, 0.2), ..., [0.9, 1.0) JUK ±\jk 10 Ji [0J)sj^l < ^2(>C4-3 
C2:C1 1 JM'^0.1,0.2, ,..., l.O^Uillbkll 
: JIjH£ CjI&I jail ^jc. j Tools => Data Analysis => Histogram 
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G1:G4 E, =N/n = 100/10 = 10 cM F2:F11 JM' ^ 

.(aLLJI <> CHITEST ^4^ I aj**]! ^ Cj^UaJ!) 

rgullUl 



A 

B 

c 

D 

E 

F 

G 

H 

1 


1 

R 

Interval 

Upper Interval 

Upper Interval 

Observed 

Expected Chi (9) 


(0-E) A 2/E 


2 

0.34 

1 

0.1 

0.1 

8 

10 

0.053692325 >0.05 

0.4 


3 

0.83 

2 

0.2 

0.2 

8 

10 Chi (9,0.05) 


0.4 


4 

0.96 

3 

0.3 

0.3 

10 

10 

16.91896016 >3.4 

0 


5 

0.47 

4 

0.4 

0.4 

9 

10 



0.1 


6 

0.79 

5 

0.5 

0.5 

12 

10 



0.4 


7 

0.99 

6 

0.6 

0.6 

8 

10 



0.4 


8 

0.37 

7 

0.7 

0.7 

10 

10 



0 


9 

0.72 

8 

0.8 

0.8 

14 

10 



1.6 


10 

0.06 

9 

0.9 

0.9 

10 

10 



0 


11 

0.18 

10 

1 

1 

11 

10 



0.1 


12 

0.9 



More 

0 






13 

0.76 







SUM= 

3.4 


4 4 

n nn 











1(3.92 4 * - a " cl)- 0 lW 9 Aj^a. 3.4 ^jj- 4 4 .j?*"^ •*'" ^ ^ ;4i ^jl Ji^.2Li 

(ju jji i. i2jj£j lij| ,_^i 4 _l ^. jm jliliVI 4 > jli Ia^jj a - 0.05 Aj^iX-O (_£ jUtlXi Jlic- 

.^jLAJI 5}Jj4Ij {i? p 7? 2r ...,i? 100 } flijbll yiiLJI 
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; Cil jLua.1 

4 U 0 \ 1 L 0^ > , , 1) 


H 0 : R distributed independently 
H\ • R, is not distributed independently 


Runs Tests CjljLiklj CiljlAi.] S^C. i^IUa AjjJajill £>3 a jliiLy 


:Runs Up and Runs Down J^V 


: J22I JliJli a^ N onparametric Test J4^\ ja j 


: Excel ^Aaa^b Ji^Sf cgjaJ'j L^Rj 


Excel ** aJIj]| diULull 


0.41 

0.68 

0.89 

0 . 94 

0.74 

0.19 

0.72 

0.75 

0 . 08 

0.54 

0.18 

0.01 

0 . 95 

0 . 69 

0.18 

0.31 

0.42 

0.73 

0 . 04 

0.83 


0.91 

0.55 

0 . 62 

0.36 

0.27 

0.02 

0.01 

0.36 

0.16 

0.28 

0.47 

0.23 

0.32 

0.82 

0.53 

0.45 

0.13 

0.57 

0 . 63 

0.29 



A 

B 


C 

D E F 

G 

1 

Random Numbers 

Runs 

Number of Runs 

a N Mean 

Standard Dev 

2 

0.41 

=IF(A2<A3,"+",IF(A3=" 



=MAX(C:C) =COUNT(A:A) =(2*E2-1)/3 

=SQRT((16‘E2-29)/90) 

3 

0.68 

=1 F(A3<A4, "+", 1 F(A4=' 

-,"•••-■)) =IF(B3=— 

,IF(B3=B2,C2,C2+1)) 



4 

0.89 

=IF(A4<A5,"+".IF(A5=' 

=IF(B4=""," 

,IF(B4=B3,C3,C3+1)) 

Z= 

=(D2-F2)/G2 

5 

0.94 

=1 F(A5<A6, 1 F(A6=' 

=IF(B5=""." 

,IF(B5=B4,C4,C4+1)) 



6 

0.74 

=IF(A6<A7,"+".IF(A7=’ 

=IF(B6=""," 

,IF(B6=B5,C5,C5+1)) 

P(Z)= 

=NORMSDIST(G4) 

7 

0.91 

=1 F(A7 <A8, 1 F(A8=' 

=IF(B7=""," 

,IF(B7=B6.C6,C6+1)) 




:J& l£ ^ A2:A41 U5UJI ^ f li jVI jl M 


B2=IF(A2<A3,"+",IF(A3="", "","-")) 

(JL^_xJ| AjI^-I ^CjoiU ^aJ 

C2= 1 




C3=IF(B3="",'"',IF(B3=B2,C2,C2+1)) 


(3 7~ A_iaj ^ ■ ” "j 


D2 =MAX(C:C) 

E2 =COUNT(A:A) 

F2 =(2*E2-l)/3 
G2 =SQRT((16*E2-29)/90) 
G4 =(D2-F2)/G2 
G6 =N0RMSDIST(G4) 
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A>/n" (J* 



A 

B 

C 

D 

E 

F 

G 


1 

Random Numbers 

Runs 

Number of Runs 

a 

N 

Mean 

Standard Dev 


2 

0.41 

+ 

1 

26 

40 

26.33333333 

2.605549633 


3 

0.68 

+ 

1 






4 

0.89 

+ 

1 



Z= 

-0.127932061 


5 

0.94 

- 

2 






6 

0.74 

+ 

3 



P(Z)= 

0.449101331 


7 

0.91 

- 

4 






8 

0.55 

+ 

5 






9 

0.62 

- 

6 






10 

0.36 

- 

6 






11 

0.27 

- 

6 






12 

0.19 

+ 

7 






13 

0.72 

+ 

7 






14 

0.75 

- 

8 






15 

0.08 

+ 

9 






16 

0.54 

- 

10 






17 

0.02 

- 

10 






18 

0.01 

+ 

11 






19 

0.36 

- 

12 






20 

0.16 

+ 

13 






21 

0.28 

- 

14 






22 

0.18 

- 

14 






23 

0.01 

+ 

15 






24 

0.95 

- 

16 






25 

0.69 

- 

16 






26 

0.18 

+ 

17 






27 

0.47 

- 

18 






28 

0.23 

+ 

19 






29 

0.32 

+ 

19 






30 

0.82 

- 

20 






31 

0.53 

- 

20 






32 

0.31 

+ 

21 






33 

0.42 

+ 

21 






34 

0.73 

- 

22 






35 

0.04 

+ 

23 






36 

0.83 

- 

24 






37 

0.45 

- 

24 






38 

0.13 

+ 

25 






39 

0.57 

+ 

25 






40 

0.63 

- 

26 






41 

0.29 









26 ^jLaJl Jliall a^LujIIaII CjI^jLujVI AjuliiLa AjI ^ic- 
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Run 

Mark 

1 

+ + + 

2 

- 

3 

+ 

4 

- 

5 

+ 

o 

7 

+ + 

8 

- 

9 

+ 

10 

-- 

11 

+ 

12 

- 

13 

+ 

14 

-- 

15 

+ 

16 

-- 

17 

+ 

18 

- 

19 

+ + 

20 

-- 

21 

+ + 

22 

- 

23 

+ 

24 

-- 

25 

+ + 

26 

- 


jlLa (jlj pJjjYl jj-a Ajtjl!lLa ^2 ^ 15 U .Hxll jiti q (jl LbJa^)3 I51j 

dlli2UJlj a jP-Pj 

27V-1 

M.= — 

2 167V -29 

CT “ ~ 90 

jp=-b TV ( jU a , cr ) £3jjJ Pyj^ P-l lL& a uP 7V>20 tap .4-y*JI TV 

pj ^Till Zq — ^2. 4 M - — »~s. *V 1 1 - '1 ■ ^ ^ jLliklj Pill j2a*Jl p3jVl (j2lS!Lail AjaJ: ajj 
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(X Aj^i*_a (_gjJjaLa AiC-j ^ L . '' ‘ •iaJ 4 i^ja i — A_lUa^)i]| 1'^'i ^-uA-lS ^gjt-uia U 


Ajja,^-." A_lUaji]| lijli — 7 ^ < Z Q < Z , 2 CIulS I jli ~jqT 1 ; l^jjlij 

t _ 'll bll ^jj j^uS UIjjj ; jl jail 

: Runs above and below the mean Jja ^ jaJl 

C1jI^Lu1a]| -LxujjIaJ 6^aLola (_]£ U^jUjj JjjLuJ! (JliLJ! ^yudll U^)IaJ lij 

Clj| AAL u1a]| j Jajuj ^1 a]| ^ 20 cJ C1 jI^Lu1a]I C Qx^*a 1 

^)JC- IaLaJ AjjI^joiC- CIjIjIALaa ^3 Joa \W IjlA (Jja Jajuj jIaII (j>a (Jsl *»■ ^3 

A-iI^aLojJ ^ja ^£Uil] lim jIaII Cll^Jj (3^ I^J iJaI^a 

AjjI ^joJlII 

(J£ 4j^)12aJ J^jLaII ^jly^Vl AAJ^)ia J-iaaijIaII 1*0 j (3^ 

£-kJa_l3 Jajjj^yLoll l** dlllS 1^1 IaI -)- A. - *-~ i 1 -Laxa^iLa]! (3^ CllA£ bb Clll^ALakL-all Jaxa^LaJ 0-1A1_4 ui 

; ( _ s JIjH£ jliLk^l iSj aj j , i _ s -lb!l .lie. a # uaVi - 

i'* 'U' ^lill UjIlALauall -ilC- fl_^ j b. ^ Lall C-3^ djlAALowJl lie. dul£ lil 

cs-^ b u P-P j uP (1 < b < n t + n 2 = N j' 4“-V) cs^' t_Sj=4' b j j^' 

•djli^UJb 


Mb = 


°i = 


2n t n 2 1 


N 2 

2n t n 2 (2n { n 2 -N) 


n 2 (n-\) 

£}j UJ^ Ajji^J' ‘4^ a J^' b jp 20 i>“ J^' n 2 j n x o* l5' '^P 

l^Jjllj (x Aj^i*-a (U^Loi-a Aic.j Z = A V 1 . ■ --'-.Nf ' UU^ 1 u' '"'A-Nf I j ^xJiJa 

°h 

.Ajjii^i]| A ' , >» ja!' Lljlj —7 < ^ ^ Clul£ I ilj AjjiiJl 

Runs above and below the mean Jj 3 c$ : J^» 

:Excel 

^ab^J^U b > ■ 3b 11 Uia_lj tU^P -J' f '' ^ ^ 

EXCCI U- 0 ®AjA2a A^a,^. AiLbl dllaALLall 
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A 

B 

C 

D 

1 

Random Numbers 

Runs 

Number of Runs 

nl 

2 

0.41 

=IF(A2<$H$2,"-","+'') 

1 

=COUNTIF(B2:B41 

3 

0.68 

=IF(A3<$H$2,"-","+") 

=IF(B3=B2,C2,C2+1 ) 


4 

0.89 

=IF(A4<$H$2,"-","+") 

=IF(B4=B3,C3,C3+1) 


5 

0.94 

=IF(A5<$H$2,"-","+'') 

=IF(B5=B4,C4,C4+1) 


6 

0.74 

=IF(A6<$FI$2, 

=IF(B6=B5,C5,C5+1 ) 


7 

0.91 

=IF(A7<$H$2, 

=IF(B7=B6,C6,C6+1) 


8 

0.55 

=IF(A8<$H$2,"-",''+") 

=IF(B8=B7,C7,C7+1) 




E 

F 

G H 

1 

n2 

b 

N Mean 

2 

=COUNTIF(B2:B41,"-") 

=MAX(C2:C41) 

=D2+E2 

=AVERAGE(A2:A41 ) 

3 





4 

Mean b= 

=((2*D2‘E2)/G2)+0.5 



5 

Var b= 

=(2‘D2*E2*(2*D2*E2-G2))/(G2‘G2*(G2-1)) 



6 

StDev b= 

=SQRT(F5) 



7 





8 

Z = 

=(F2-F4)/F6 




aJUII J ■ 



A 

B 

c 

D 

E 

F 

G 

H 

1 

Random Numbers 

Runs 

Number of Runs 

nl 

n2 

b 

N 

Mean 

2 

0.41 

- 

1 

19 

21 

19 

40 

0.4565 

3 

0.68 

+ 

2 


4 

0.89 

+ 

2 

Mean b= 

20.45 


5 

0.94 

+ 

2 


Var b= 

9.693653846 



6 

0.74 

+ 

2 


StDev b= 

3.11346332 



7 

0.91 

+ 

2 




8 

0.55 

+ 

2 


Z = 

-0.465719313 



9 

0.62 

+ 

2 






10 

0.36 

- 

3 






11 

0.27 

- 

3 






12 

0.19 

- 

3 






13 

0.72 

+ 

4 






14 

0.75 

+ 

4 






15 

0.08 

- 

5 






16 

0.54 

+ 

6 






17 

0.02 

- 

7 






18 

0.01 

- 

7 






19 

0.36 

- 

7 






20 

0.16 

- 

7 






21 

0.28 

- 

7 






22 

0.18 

- 

7 






23 

0.01 

- 

7 






24 

0.95 

+ 

8 






25 

0.69 

+ 

8 






26 

0.18 

- 

9 






27 

0.47 

+ 

10 






28 

0.23 

- 

11 






29 

0.32 

- 

11 






30 

0.82 

+ 

12 






31 

0.53 

+ 

12 






32 

0.31 

- 

13 






33 

0.42 

- 

13 






34 

0.73 

+ 

14 






35 

0.04 

- 

15 






36 

0.83 

+ 

16 






37 

0.45 

- 

17 






38 

0.13 

- 

17 






39 

0.57 

+ 

18 






40 

0.63 

+ 

18 






41 

0.29 

- 

19 
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i- _ 'tl UU liljjj ; jl jIll 

icjM Mg* jW^i 

^j-<s AjuLiIa _jl ^l*a*1C. V 1 Ij AjjI ^J uoxll ^IS^Vl A-J^aLujV ^pJ liAj 

A-iiik lUVn ^jl.yi^kVI IjlA (. alk Aj^)Jo \W jV -iaSs _jl n^kV 1 A^J^)ia JVl 1 ^I^C-VI 

^Jaj| ^^gjl.A^i^VI j/n'l i.** l^k J 221 C-J SJ^jujj L_jU£]| 11a <_£ jlaiA ^lc-1 

(3) .LS^ ^jU^C. L. Qjftj (J ijVl C-JpJl ^gjL^a^Vl j/nll Jjjla L_jU£ 

:J^> 

^j-<a ^C-l ^jljJl Jajl^)!ill L_jLlu^J AJt_lk-a ^.W’uxi 1 c_fl ^juj (JIIaII I^A ]A..h^!^La^ 
rK Lal.lVuJ j IjLSq ll ^)j£l A, a Ufoll fijlA j jjUl L_jUi^]l ^3 
AjuUiIa] -iajl^yili ^aJ3 jln^b t^lli J (J^ISIujVI A_l)Ja^)3 jU-s 1 C_fl^juj ^jLaill (JHaII ^3 

A3^\jl11j ^gJox j ^aIIj l Ap.^).2t ^jljlll -Lajl^yill ^A p 0 \ l_bJa^)3 lils .CIjI^LolaII 


P= U(*.-S)K-B) , = 012 
i:,(^-*) 2 ’ ”■" 

*AjHjII Ajjl A^a^kVl L^J A_lili^Jl AjjI ^ uoxJl (j- 0 p 1 


£(/?,) = 0, / = 1, 2,... 
»1rt) = ^. '=1.2,. 

Approx 

Pi □ N(0,l/N) 


'.^_g^ AjjJa^all jli (J^.ij'ujjy I jl n-^V 


i/ 0 ; A=0 

^lA^O 


:Excel ^l4aomlj lajljjll jbSlt 


Excel c> ^ij-a ^ Jull Ja.ji Excel ^ EVu ^U ojA jUi^y 



A 

B 

C 

D 

E 

F 

G H 

1 

Random Numbers 

Mean Adjusted Lag 1 

Lag 2 

Lag 3 

Lag 4 

Lag 5 Rol = 

2 

0.41 

=A2-$K$1 

1=B3 

=B4 

=B5 

=C5 

=C6 Ro2 = 

3 

0.68 

=A3-$K$1 

=B4 

=B5 

=B6 

=C6 

=C7 Ro3 = 

4 

0.89 

=A4-$K$1 

=B5 

=B6 

=B7 

=C7 

=C8 Ro4 = 

5 

0.94 

=A5-$K$1 

=B6 

=B7 

=B8 

=C8 

=C9 Ro5 = 


96 



H 

1 

J 

K 

1 

Rol = 

=SUMPRODUCT(B2:B41 ,C2:C41 )/SUMPRODUCT(B2:B41 ,B2:B41 ) 

Mean = 

=AVERAGE(A2:A41 ) 

2 

Ro2 = 

=SUMPRODUCT(B2:B41 ,D2:D41 )/SUMPRODUCT(B2:B41 ,B2:B41 ) 

Limits = 

=1 ,96/SQRT(COUNT(A:A)) 

3 

Ro3 = 

=SUMPRODUCT(B2:B41 ,E2:E41 )/SUMPRODUCT(B2:B41 ,B2:B41) 




A-ilUill gftull 



A 

B 

C 

D 

E 

F G H 

_u 

Random Numbers 

Mean Adjusted 

Lag 1 

Lag 2 

Lag 3 

Lag 4 Lag 5 Rol = 

2 

0.41 

-0.0465 

0.2235 

0.4335 

0.4835 

0.2835 0.4535 Ro2 = 

3 

0.68 

0.2235 

0.4335 

0.4835 

0.2835 

0.4535 0.0935 Ro3 = 

4 

0.89 

0.4335 

0.4835 

0.2835 

0.4535 

0.0935 0.1635 Ro4 = 

5 

0.94 

0.4835 

0.2835 

0.4535 

0.0935 

0.1635 -0.0965 Ro5 = 

6 

0.74 

0.2835 

0.4535 

0.0935 

0.1635 

-0.0965 -0.1865 

7 

0.91 

0.4535 

0.0935 

0.1635 

-0.0965 

-0.1865 -0.2665 

8 

0.55 

0.0935 

0.1635 

-0.0965 

-0.1865 

-0.2665 0.2635 

9 

0.62 

0.1635 

-0.0965 

-0.1865 

-0.2665 

0.2635 0.2935 

10 

0.36 

-0.0965 

-0.1865 

-0.2665 

0.2635 

0.2935 -0.3765 

11 

0.27 

-0.1865 

-0.2665 

0.2635 

0.2935 

-0.3765 0.0835 

12 

0.19 

-0.2665 

0.2635 

0.2935 

-0.3765 

0.0835 -0.4365 

13 

0.72 

0.2635 

0.2935 

-0.3765 

0.0835 

-0.4365 -0.4465 

14 

0.75 

0.2935 

-0.3765 

0.0835 

-0.4365 

-0.4465 -0.0965 

15 

0.08 

-0.3765 

0.0835 

-0.4365 

-0.4465 

-0.0965 -0.2965 

16 

0.54 

0.0835 

-0.4365 

-0.4465 

-0.0965 

-0.2965 -0.1765 

17 

0.02 

-0.4365 

-0.4465 

-0.0965 

-0.2965 

-0.1765 -0.2765 

18 

0.01 

-0.4465 

-0.0965 

-0.2965 

-0.1765 

-0.2765 -0.4465 

19 

0.36 

-0.0965 

-0.2965 

-0.1765 

-0.2765 

-0.4465 0.4935 

20 

0.16 

-0.2965 

-0.1765 

-0.2765 

-0.4465 

0.4935 0.2335 

21 

0.28 

-0.1765 

-0.2765 

-0.4465 

0.4935 

0.2335 -0.2765 

22 

0.18 

-0.2765 

-0.4465 

0.4935 

0.2335 

-0.2765 0.0135 

23 

0.01 

-0.4465 

0.4935 

0.2335 

-0.2765 

0.0135 -0.2265 

24 

0.95 

0.4935 

0.2335 

-0.2765 

0.0135 

-0.2265 -0.1365 

25 

0.69 

0.2335 

-0.2765 

0.0135 

-0.2265 

-0.1365 0.3635 

26 

0.18 

-0.2765 

0.0135 

-0.2265 

-0.1365 

0.3635 0.0735 

27 

0.47 

0.0135 

-0.2265 

-0.1365 

0.3635 

0.0735 -0.1465 

28 

0.23 

-0.2265 

-0.1365 

0.3635 

0.0735 

-0.1465 -0.0365 

29 

0.32 

-0.1365 

0.3635 

0.0735 

-0.1465 

-0.0365 0.2735 

30 

0.82 

0.3635 

0.0735 

-0.1465 

-0.0365 

0.2735 -0.4165 

31 

0.53 

0.0735 

-0.1465 

-0.0365 

0.2735 

-0.4165 0.3735 

32 

0.31 

-0.1465 

-0.0365 

0.2735 

-0.4165 

0.3735 -0.0065 

33 

0.42 

-0.0365 

0.2735 

-0.4165 

0.3735 

-0.0065 -0.3265 

34 

0.73 

0.2735 

-0.4165 

0.3735 

-0.0065 

-0.3265 0.1135 

35 

0.04 

-0.4165 

0.3735 

-0.0065 

-0.3265 

0.1135 0.1735 

36 

0.83 

0.3735 

-0.0065 

-0.3265 

0.1135 

0.1735 -0.1665 

37 

0.45 

-0.0065 

-0.3265 

0.1135 

0.1735 

-0.1665 0 

38 

0.13 

-0.3265 

0.1135 

0.1735 

-0.1665 

0 0 

39 

0.57 

0.1135 

0.1735 

-0.1665 

0 

0 0 

40 

0.63 

0.1735 

-0.1665 

0 

0 

0 0 

41 

0.29 

-0.1665 

0 

0 

0 

0 0 


1 J 

K 

L 

M 

N 

0.154571142 Mean = 

0.4565 




0.06747297 Limits = 

0.309903211 




0.289812624 





-0.074160325 





0.035230236 





















Autocorrelation Function for R 



Lag Corr T LBQ 


1 0.15 0.98 1.03 

2 0.07 0.42 1.23 

3 0.29 1.78 5.04 

4 -0.07 -0.42 5.30 

5 0.04 0.20 5.36 


Ajjj hAj (-0.3099,0.3099) SjSill ^2 Pn i = 1,2,.. .,5 J 
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K\\ 


• 4 lit Ai*liCL L**k \ 4 \9*\ A N 4 \ AJ 

# y^jyn^ir- ♦•O' 

AjjI jJuC- CLiIa^I aJ jj l.n^j ij ^jiiLuj) ^A Im.^ l*j jjj £±ii AjjI jJuc. CjIjjxIo aJjj (jl 

IAuI j Cljl.1^.1 ^^Ic. J^LaJJ A-lH^'^j CllLxJ^^J AjjL*-aJ c^IEj 

iJLc, ^ Sa \’\ AjjI^aIc. j ^)djl A- aIsjI ^3 (Jjj-a^ll A_la^l ^Aa3 

.c^VI 

Ig.^aA 1 c_fl ^jujj ^jJx-a O -0 J J ^ C ' CllLa^^jl J 

(jl A.qjq^k'l ^3 il 1 ^qI,w’u*iV J oii$ (J^^Lall oJi£j ^»L0VI Oil j j I^LoluI Ia^jj^Ij 

J}]jj A_}3 ^a]| A-lllc. ^Lij Lf^^J ^)J^I C__1 jujL^JI ^_xi\ ^3 A^Jl^Jjola]! CllLa^^l 

# ^-<iLl1| CIl^JI ^3 ASj^o CIjL^jI ^3 ^)jj^]| (_)i3 lA^Lli^lj l,g no^3 

tui 51 ' tfy X ^ x l ,x 2 ,... tlil^AlAa :J jj j ^£l 

F x (x) = P(X < x), — oo < x < go 

R R^ 9 ... AjjI ^joixII ^Xlj^\ AjuLiLg ^.W*Ua ) \ Lijli 


f R M = 


■*j'l /'wl 4il!i£ aJIj l^J ft (_j£ 

1, 0 < x < 1 


F r (*) = 


0, otherwise 


0, x < 0 

x, 0 < x < 1 

1, x > 1 


ls^' j 2 <y jy 


. i 53 -^ R t □ U (0, 1) d J^3j 

Inverse Transform Technique ikp^ 4JLj^ 

l^J p~^ |jj jL^jl I CjIxJ^jjI! Aj-aLkj LqI, W‘ uxi| ASj^)U 1 ^Jb j 

^Lkill fj&j Empirical Distributions j 

F v (X) = i? 

.^Vt (Jjx^oV^llj l^J^U C ^ 

A-^j^juLa CljljlALoui 1^-1 a a! (J x^oql' i^A ^3 A-iH^’^y I C )\,x, }jj^\ iA.Jo^^Lq 

# C1j^L^.Aa1I A-^Juu ^jc. ^jjj^Laill (Jx.roqll ^3 (Jjx^oqMlj 
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ftjjj jJlL* ^ Lj|,l&baL4 ± 1 ] jj 

;^A AJ A-ill.^^Vl Aili^ll AJlji dul£ lit ^jojVI X (^l^i*Jl ^xIiaII 


fx (*) = 


\xe~ Xx , x > 0 

0, X < 0 


yr^' J 2 &jy 


F ( x ) = \ X .J^) dt = 


[\-e~ Xx , x > 0 

0, x< 0 


A-Lg^V !yliiA3 # A_iLq^ ft.w ^ ^2 CljjJi^Jl -LajujjILo Ail ^Ac. _jjaiaj ^ ^W^ll 

OA^. (J j)x.^*a^j| J-lC- Ja-uj^lLo l^j| ^Ac. ^)xxiQ 1 2 j^l ,yjjJ X 1 ,X 2 ,... 

jli l A_ai 3 (_^V Ail A-a^V # (J^x-a^]| (J^x-a jl A-iLg^ 

1 


£(X,) = 


/l 


# (J ^x-a^]| \j ^ (jli Iji^Aj 

^I^VuxAj ^joj! l^A ^lll J x p x 2 ,... AjjI^joJlII CIjI^JJxIiaII Cljl2lALu!ui Jlljj C <1 ^JUJ 

:Jl^' f jj'j^j yr“^' 

.X ^g^'^Aix]! <^1 jj]| ^j^jAII -^-jl i(l) 

^(x) = ] -e~ Xx ,x > 0 <^> yr^'j^' 5Jjj^' ^ (^Vl £jjj^ 


F(X) = R X y^c- :(2) » j^- 
. x > 0 ^2c. 1 _ e _AA = ^ <_ 5 ^V 1 £J jjjll 

./? X J jj.XlI AjjouIIj F ^X^ = 7? AJjlx-a]l -(3) *J) ^~ 1 '^ 

i^lUll^ ^ aJV-^j X i — g _AA = i? ci^-j 

1 -e~ xx = R 
e ~ xx =\-R 

-AX = £n(l-R) 

X = —£n(\-R) 

A - 
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J^l' ^ 5 ^ JAxI* -ilj^s ^5-*^ X = — -67(1 - 7 ?) 4 H*-all 

A 

.X = E“ 1 ( 7 ?) 

^•a dl'.3Aljaaa]' t Laa^' T^pT^,... ^joJl]' ^j-a c-J^lLx-al' .3.3 a]' 3 ] ^ *(4) \j ^ 

. X, = F~ l (R, ) C^aa^ X 

CS^£ X p X 2 ,... 7 ? p 7 ?,,... Ajj'> 4 *J| flijVl cs^ 3 *-* cs^' 

X, = '^/(l /?,), 7 = 1 , 2 , 3 ,... 

A 


(?liUJ) x, = — inR n / = 1,2,3,... Jj 0 3A Ilu-jj jJS-j ;^Xa 

A 

: Excel ^I^LuiIj (j ^H\ ^jjj^l &A cjliALLa .iiSjj (1) JliLa 

•4 = 1 £JJJa 1' £fy cf.il' X ^'j^I' JAxial' (>> o3ALia 1000 -4j 

^aia^a jA La£ djLiLull Excel cs^ ^ -v a. -^i ^431 



A 

R 


1 


2 

3 


4 


5 


6 


7 


8 


9 


10 

11 

12 


13 


14 


15 

16 



A B 

c 

D 

E 

F 

G 

H 

1 

J 

K 

L 

1 

R X 

R bin 

X bin 


R bin 

Frequency 


X bin 

Frequency 

=MIN(B:B) 

=K2-K1 

2 

0.3820001 83 =-LN(A2) 

0.1 

=L2 


0.1 

104 


0.587410 

451 

=MAX(B:B) 

=L1/10 

3 

0.1 00680562 =-LN(A3) 

0.2 

=D2+$L$2 


0.2 

107 


1.174821 

228 



4 

0.596484267 =-LN(A4) 

0.3 

=D3+$L$2 


0.3 

102 


1.762231 

144 



5 

0.8991 05807 =-LN(A5) 

0.4 

=D4+$L$2 


0.4 

85 


2.349642 

80 



6 

0.88460951 5 =-LN(A6) 

0.5 

=D5+$L$2 


0.5 

98 


2.937053 

39 



7 

0.958464308 =-LN(A7) 

0.6 

=D6+$L$2 


0.6 

96 


3.524463 

36 



8 

0.01 4496292 =-LN(A8) 

0.7 

=D7+$L$2 


0.7 

83 


4.111874 

10 



9 

0.407422101 =-LN(A9) 

0.8 

=D8+$L$2 


0.8 

96 


4.699284 

6 



10 

0.863246559 =-LN(A10) 

0.9 

=D9+$L$2 


0.9 

115 


5.286695 

4 



11 

0.138584551 =-LN(A11) 

1 

=D1 0+$L$2 


1 

114 


5.874106 

1 
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U\ll\ giljjll 


1. '.,'^1^ 


i F9 x *^' ClAiLnll Ju.jj ^xj 



A 

B 

C 

0 

E 

F 

G 

H 

1 

j 

K 

L 

W 

1 

R 

X 

R bin 

X bin 


R bin 

Frequency 


X bin 

Frequency 

0.0012826 

5.874106014 


2 

0.382 

0.96233 

0.1 

0.58741 


0.1 

104 


0.58741 1 

451 

5.875388613 

0.587410601 


3 

0.100681 

2.2958 

0.2 

1.17482 


0.2 

107 


1.174821 

228 




4 

0.596484 

0.5167 

0.3 

1 .76223 


0.3 

102 


1 .762232 

144 




5 

0.899106 

0.10635 

0.4 

2.34964 


0.4 

85 


2.349642 

80 




6 

0.88461 

0.12261 

0.5 

2.93705 


0.5 

98 


2.937053 

39 




7 

0.958464 

0.04242 

0.6 

3.52446 


0.6 

96 


3.524464 

36 




8 

0.014496 

4.23386 

0.7 

4.11187 


0.7 

83 


4.111874 

10 




9 

0.407422 

0.89791 

0.8 

4.69928 


0.8 

96 


4.699285 

6 




10 

0.863247 

0.14705 

0.9 

5.2867 


0.9 

115 


5.286695 

4 




11 

0.138585 

1 .97627 

1 

5.87411 


1 

114 


5.874106 

1 




12 

0.245033 

1 .40636 




More 

0 


More 

1 





0.045473 

0.03238 

0.164129 

0.219611 

0.01709 

0.285043 

0.343089 

0.553636 
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1 .06977 
0.59125 
1 .02898 
0.9893 
1 .03394 
0.09397 
0.76353 
0.85294 
1.19105 
0.02459 
0.21485 
0.0088 


Histogram 



| □ Frequency] 


Histogram 



| □ Frequency | 


\.a 1 U jluu]l Jc. Jlill 

jola ja Histogram j' <■ ^Vl 

: (a,b) frQjSlI 6* .aJjj (2) Jli* 

IjJ UL^\ «Jh jli X ~ f/(fl,6) jl£ b) 


/(*)=■ 


1 

b-a 

0, 


, a<x<b 
otherwise 

: JUll ^ jjljbJl ClljJaa. £fij x ~U (a, 6) Jjilal] (jlij <_j.ll 


x<a 


F W 


x-a 

b-a 


a<x<b 


1, x > b 


,a<x<b JW-41 sj-b- F (X) = (X - a) / (b - a) = R :(2) » jibJ' 


101 


e&ARtbhiX F(X) = (X-a)/(b-a) = R cU :( 3 ) 0^1 

.X = a + (b-a^R 

. X ~ U (0,10) cs^' jb*Jl o-^biui 1000 j :byj^ 

: Weibull fcQjS Of CjI^aL A> AIjj (3) Jlib> 

;^a a] Aj]La!L^'^l Asl!i£ll Alb d±il£ bl Oajj jjli ^xis X jbutll ^uClo]I 

x > 0 

otherwise 

.( Axu^l l aJSA yi V = 0 ) £jjj^ ^ /? > 0 J a> 0 

•AjJUill Cjlj)J-a^kll £JJJ cl ) -0 CjljlALaui Ail 

^ jtil £jj±\\ SJh jl AaJ AJUi^VI *Jb c> :( 1 ) S jl^JI 

-f-T 

E(x) = l-e Uj , x > 0 



F(x) = l-e^ =R :( 2 ) ojiaiJ' 

X = a[-£n (l-R)Y P ^ R x :( 3 ) 


: Excel Weibull A 4 ^I4 aLA> .Ajj 


: JUJI£ Excel p = 2 j a = ^ d) -0 1000 ** 



A J B 

C 

D 

E 

F 

G 

H 

1 J 

K 

L 

M 

N 

1 

R X 

R Bin 

X Bin 


R Bin 

Frequency 


X Bin Frequency 



=MIN(B:B) 

=M2-M1 

2 

0.3820001 =0.5*(-LN(A2)) A 0.5 

0.1 

=N2 


0.1 

104 


0.119405 67 



=MAX(B:B) 

=N1/10 

3 

0.1 006805 =0.5*(-LN(A3)) A 0.5 

0.2 

=D2+$N$2 


0.2 

107 


0.23881 O' 166 





4 

0.5964842 =0.5*(-LN(A4)) A 0.5 

0.3 

=D3+$N$2 


0.3 

102 


0.35821 6' 176 





5 

0.8991 058 =0.5*(-LN(A5)) A 0.5 

0.4 

=D4+$N$2 


0.4 

85 


0.477621 192 





6 

0.8846095 =0.5‘(-LN(A6)) A 0.5 

0.5 

=D5+$N$2 


0.5 

98 


0.597026' 146 





7 

0.9584643 =0.5*(-LN(A7)) A 0.5 

0.6 

=D6+$N$2 


0.6 

96 


0.716432*120 





8 

0.01 44962 =0.5*(-LN(A8)) A 0.5 

0.7 

=D7+$N$2 


0.7 

83 


0.835837 67 





9 

0.4074221 =0.5‘(-LN(A9)) A 0.5 

0.8 

=D8+$N$2 


0.8 

96 


0.955242' 46 





10 

0.8632465 =0.5*(-LN(A1 0)) A 0.5 

0.9 

=D9+$N$2 


0.9 

115 


1.074648' 14 





11 

0.1 385845 =0.5*(-LN(A1 1 )) A 0.5 

1 

=D10+$N$2 


1 

114 


1.194053 5 
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R 

0.382 

X 

0.490493 

R Bin 

0.1 

X Bin 
0.119405 


R Bin 

Frequency 

X Bin 

Frequency 


0.017907 

1.194053 


0.1 

104 


0.119405 

67 



1.21196 

0.119405 

3 

0.100681 

0.757595 

0.2 

0.238811 


0.2 

107 


0.238811 

166 






4 

0.596484 

0.35941 

0.3 

0.358216 


0.3 

102 


0.358216 

176 






5 

0.899106 

0.16306 

0.4 

0.477621 


0.4 

85 


0.477621 

192 






6 

0.88461 

0.175078 

0.5 

0.597027 


0.5 

98 


0.597027 

146 






7 

0.958464 

0.102984 

0.6 

0.716432 


0.6 

96 


0.716432 

120 






8 

0.014496 

1.028818 

0.7 

0.835837 


0.7 

83 


0.835837 

67 
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0.407422 

0.473789 

0.8 

0.955243 


0.8 

96 


0.955243 

46 






10 
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0.191739 

0.9 

1 .074648 


0.9 

115 


1 .074648 

14 
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114 
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0.672143 

0.615609 

1.008618 

0.56016 

0.517147 

0.384463 

0.507193 

0.497317 

0.508415 
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0.545675 

0.07841 
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CIjIa^LuIaI] 


: Triangular Distribution 6* (4) Jlla 

aJ A-illxi'i-kV 1 AJta Cul£ 1^1 Tri\a^b^c\ ^ A sa 


/(*)« 


2 (x-a) 


( b-a ) 
2 (c 

( c-a ) 
-*) 

(c-b) 

(c-a) 


a< x<b 
b <x<c 
elsewhere 


F(x) = 


0, 

x<a 

(x-a)~ 

a <x<b 

a 

l 

u 

i 

o 


, i c ~ x ) 2 

— , b <x<c 


X > c 


j a<b<( 
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TV/ [0,1, 2] £}j X ^ X A_pl^_ujc> CIjI^aLuIa <• ^^■ uJ 



x, 0 < x < 1 


11 

2 - x, 1 < x < 2 



0, elsewhere 



0 , 

x < 0 


x 2 

0 < x < 1 

M 

fc, 

2 ’ 



1 < x < 2 


2 



1, 

x > 2 


: UL^\ 


y jj^j 


; Al\^ ^yq 


1 

X = yjlR UJ^J lA.bc. j 0<R<— jA i? UJ^J R = P 0 < X < 1 1^-bc. 

2 2 

1 f2 — X) 2 

jj£j lAAic. J — < R< 1 jA ^ JLvi jj^Sj i? = 1 — P 1 < X < 2 L^Ajc. J 

2 2 

<a2UJb ^b-.j x P >b*Jl jpX2 4bl j2ic Cjl^AUba J jli I3 £a j X = 2- ^2{\-R) 


X 2 


X = 


J2R, 


0 <R<- 
2 


2-V 2 0 ~R)> \< R ^ 

?\&LuL Triangular Distribution fcQj^l o± ±Ap 
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: Jbll£ Excel f'-bCLhj x ^juaxII D^ALuIa 1000 1 S _^juJ 
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C 

D 

E 

F 
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j 

K 
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R 

X 

R Bin 

X Bin 

R Bin 

Frequency 

X Bin Frequency 


=MIN(B:B) 

=J2-J1 

2 

0.43861 

=IF(A2<=0.5,SQRT(2*A2),2-SQRT(2*(1-A2))) 

0.1 

=K2 

0.1 

100 

0.193234 17 


=MAX(B:B) 

=K1/10 

3 

0.17819 

=IF(A3<=0.5,SQRT (2*A3),2-SQRT (2*(1 -A3))) 

0.2 

=D2+$K$2 

0.2 

124 

0.386469 56 




4 

0.62862 

=1 F(A4<=0.5,SQRT (2*A4).2-SQRT(2*(1 -A4))) 

0.3 

=D3+$K$2 

0.3 

98 

0.579704 118 




5 

0.98825 

=IF(A5<=0.5,SQRT(2'A5).2-SQRT(2*(1-A5))) 

0.4 

=D4+$K$2 

0.4 

98 

0.772939' 129 




6 

0.12201 

=IF(A6<=0.5.SQRT(2*A6).2-SQRT(2*(1-A6))) 

0.5 

=D5+$K$2 

0.5 

95 

0.9661 73' 157 




7 

0.54701 

=IF(A7<=0.5.SQRT(2‘A7),2-SQRT(2*(1-A7))) 

0.6 

=D6+$K$2 

0.6 

103 

1.159408 182 




8 

0.89980 

=IF(A8<=0.5,SQRT(2*A8).2-SQRT(2*(1-A8))) 

0.7 

=D7+$K$2 

0.7 

81 

1.352643:119 




9 

0.13754 

=IF(A9<=0.5.SQRT(2‘A9),2-SQRT(2*(1-A9))) 

0.8 

=D8+$K$2 

0.8 

89 

1.545878' 113 




10 

0.49848 

=IF(A10<=0.5,SQRT(2*A10),2-SQRT(2*(1-A10))) 

0.9 

=D9+$K$2 

0.9 

108 

1.739112:76 




11 

0.80578 

=IF(A1 1<=0.5,SQRT(2*A1 1),2-SQRT(2*(1-A1 1))) 1 

=D10+$K$2 1 

104 

1.932347' 29 
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A 

B 

C 

D 

E 

F 
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H 1 J K L M N 

o 

1 

R 

X 

R Bin 

X Bin 

R Bin Frequency 

X Bin Frequency 0.022097 

1 .932348 

2 

0.438612 

0.936602 

0.1 

0.193235 

0.1 

100 

0.193235 

17 1.954445 

0.193235 

3 

0.178198 

0.596988 

0.2 

0.38647 

0.2 

124 

0.38647 

56 


4 

0.62862 

1.138165 

0.3 

0.579704 

0.3 

98 

0.579704 

118 


5 

0.98825 

1 .846705 

0.4 

0.772939 

0.4 

98 

0.772939 

129 


6 

0.122013 

0.49399 

0.5 

0.966174 

0.5 

95 

0.966174 

157 


7 

0.547014 

1.048174 

0.6 

1.159409 

0.6 

103 
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8 

0.899808 
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0.7 

1 .352643 

0.7 

81 

1 .352643 

119 
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0.524494 

0.8 

1 .545878 

0.8 

89 

1 .545878 

113 


10 

0.498489 

0.998488 

0.9 

1.739113 

0.9 

108 

1.739113 

76 


11 

0.80578 

1.376751 

1 

1 .932348 

1 

104 

1 .932348 

29 


12 

0.375378 

0.866461 
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0.707297 
0.543748 
0.174017 
0.45561 1 
0.819605 
0.4232 
0.060518 
0.700095 
0.93878 
0.814661 
0.719382 
0.983642 
0.028657 
0.561357 
0.916288 
0.622883 
0.797998 
0.061251 
0.385632 
0.129917 
0.064547 


1 .234882 
1 .04475 
0.589943 
0.954579 
1 .399342 
0.92 
0.347903 
1 .225525 
1 .650085 
1.391167 
1 .250844 
1.819125 
0.239403 
1.063365 
1 .590825 
1.131533 
1 .364387 
0.350002 
0.878216 
0.50974 
0.359296 
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j' Empirical Distributions 


Sampling Distributions 


<Jc. (J)\ J-a 1 1 ^ AJL^. ^3 4 jjLl-<i]| jl 

^j-a Ajca^-a]| djlillJl ( Jc« ^±LaJJ # 4jl£L^-xaj AIL^AaJ ^UaJ (_j-a ClAjLnll 

djI^ALiuJl ^j-a A. nc- liul Clul£ lili #L5 -a1x-o £jj jj Jo ClAilJI jJajj La jALj Ajqjq^ 

; i , uuVi AlixB aJL j\ aJ'a jli x v x 2 ,...,x n 

S^' x (1) < x (2) < ... < x (n] ^ x (l) ,x (2) ,...,x (n) Je. X 1 ,X 2 ,...,X„^'AALiJI 


(1)’ (2)’ •"’ («) 


;Aiil*JI j)^> jjlill <U|j 


$.(*) = ■ 


x (k) < x < x {k+l) , k = l,2,...,n 


i j ^ 4 1 . --iQ La ) AjtiailLa jl 0 ^a!Lu»a Lai (jj£j 4_UJ^}^_l]l d)l*J jjlill (jli dlljLnll ^ '■ ^Je. 

_(_Jl!LaJ LaA^l^ (_p ajxlLoiJ 

:Excel ^ 

AjjLaJ LS \\ XaJj uj ^j-a Jj dllo ^3 Cll3j ^oLia-<iII JL^.1 Jj JLJI (Jx^-aj 

CliULnli dul^3 # 4o 300 jLo^lujj jLa. liA ^jc. CllliLlJ l“ \x .g-N t( _j^al^.xxil 


48622431851 

53243444223 

16112213315 

24227212353 

22341472221 

32222474242 

24332313252 

44414462318 

34272142226 

21286221413 

31242222433 

34324172442 

27432134612 

33818622222 

22482223622 

63523155422 


;JUll£ 

4 2 4 3 3 4 2 

2 8 4 2 2 8 3 

4 2 5 3 3 6 8 

5 4 3 2 1 4 4 

5 8 4 1 1 3 4 

1 8 4 2 1 1 4 

2 6 2 6 4 1 2 

4 4 4 4 4 7 4 

2 2 7 2 2 3 2 

3 6 4 3 4 2 2 

2 4 2 2 2 8 2 

1 4 2 4 4 4 1 

2 2 4 5 2 4 3 

4 4 2 2 2 2 1 

1 4 2 3 5 3 1 

1 1 4 2 2 4 3 
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A 

B 

c 

D 

E 

F 

G 
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X 
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X Bin 
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Cumulative % 

Relative Frequency 

Cumulative Relative Frequency 

2 

4 
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1 
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8 

2 
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6 
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3 
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2 
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2 
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0.7 

0.4 

0 . 9 

0.5 

0.6 

0.4 

0.6 

0 . 6 

0.4 

0.8 

0.9 

0.5 

0.6 

0.6 

0.4 

0.6 

0.7 

0.4 

0.7 

0.5 

0.4 

0.1 

0.9 

0.5 

0.6 

0.5 

0.3 

0.4 

0.1 

0.4 

0.3 

0.8 

0.5 

0.6 

0.5 

0.2 

0.8 

0.6 

0.4 

0.5 

0.6 

0.8 

0.5 

0.7 

0.4 

0.6 

0.4 

0.4 

0.5 

0.5 

0.6 

0.4 

0.5 

0.7 

0.4 

0 . 6 

0.9 

0.6 

0.5 

0.2 

0.5 

0.4 

0.5 

0.5 

0.4 

0.4 

0.5 

0.5 

0.4 

0 . 6 

0.5 

0.4 

0.4 

0.5 

0.7 

0.6 

0.7 

0.5 

0.5 

0.7 

0.5 

0.4 

0.4 

0.6 

0.6 

0.5 

0.7 

0.4 

0.6 

0.6 

0.3 

0.3 

0.7 

0.3 

0.9 

0.8 

0.5 

0.6 

0.2 

0.4 

0.7 

0.5 

0.5 

0.5 

0.7 

0.5 

0.6 

0.6 

0.5 

0 . 6 

0.5 

0 . 8 

0.6 

0.6 

0.4 

0.2 

0 . 6 

0.7 

0.6 

0.2 

0.6 

0.3 

0.3 

0 . 6 

0.6 

0 . 6 

0.4 

0.6 

0.4 

0.5 

0.5 

0.4 

0.1 

0 . 6 

0.2 

0.7 

0.6 

0.4 

0.2 

0.6 

0.6 

0.6 

0.7 

0.5 

0.4 

0.5 

0.6 

0.7 

0.5 

0.5 

0.5 

0.7 

0.5 

0 . 6 

0.6 

0.6 

0.4 

0.7 

0 . 6 






y \\ £ jy \\ JUb jUj ) jlkall 


Jll<Jl£ 



A 

B 

C 

D 

E 

F 

G 

H 

i 

j 

K 


1 

X 

Min X = 

0.1 

BinX 

BinX 

Frequency 

Cumulative % 

Relative Frequency 

Cumulative Relative Frequency 




2 

0.6 Max X = 

1 

0.1 

0.1 

4 

.80% 

0.008 

0.008 




3 

0.6 



0.2 

0.2 

12 

3.20% 

0.024 

0.032 




4 

0.7 



0.3 

0.3 

23 

7.80% 

0.046 

0.078 




5 

0.6 



0.4 

0.4 

104 

28.60% 

0.208 

0.286 




6 

0.6 



0.5 

0.5 

125 

53.60% 

0.25 

0.536 




7 

0.4 



0.6 

0.6 

146 

82.80% 

0.292 

0.828 




8 

0.5 



0.7 

0.7 

50 

92.80% 

0.1 

0.928 




9 

0.7 



0.8 

0.8 

22 

97.20% 

0.044 

0.972 




10 

0.6 



0.9 

0.9 

10 

99.20% 

0.02 

0.992 




11 

0.5 



1 

1 

4 

100.00% 

0.008 

1 





0.4 

0.6 

0.4 

0.6 

0.5 

0.2 

0.5 

0.5 

0.5 

0.6 

0.6 

0.6 

0.5 

0.5 

0.5 

0.5 

0.6 

0.2 

0.4 

0.3 

0.4 

0.7 


Relative Frequency 



Cumulative Relative Frequency 



1 aJU j Uxi \W ( JSjoJI 


; ftjjjlll (JA CjliAboU* (5) Jl 1a 

^jl ^ic« L*‘ l^k'i CLlllilll (J jl ^3 AjjIjl-o li3^Jaj (jl j (3^*J ^£1 

.Excel jjJjj 

:Excel J^dlt ^yJJjaolt ftjjjUll (j* Cjj^ALuxa .liljj (6) 

(j-a l S _^j-u 

Interval CDF 
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0.25 <x< 0.50 

0.31 

0.50 < x < 1 .00 

0.41 

1.00 <x <1.50 

0.66 

1.50 <x <2.00 

1.00 


jA La£ CjULlJI Excel ^ ^lial 



E 

1 

ai 

2 

=IF(D3="","",(D3-D2)/(C3-C2)) 

3 

= 1 F( D4="", ( D4- D 3)/(C4-C 3)) 

4 

=IF(D5="","",(D5-D4)/(C5-C4)) 

5 

=IF(D6="","",(D6-D5)/(C6-C5)) 

6 

=IF(C7="","",(C7-D6)/(B7-C6)) 

7 



F 

I Observations 

T|=IF(A2<=$C$3.$D$2+$E$2*(A2-$C$2).IF(A2<=$C$4.$D$3+$E$3*(A2-$C$3).IF(A2<=$C$5.$D$4+$E$4‘(A2-$C$4).IF(A2<=$C$6.$D$5+$E$5*(A2-$C$5),2)))) 

3 =IF(A3<=$C$3,$D$2+$E$2‘(A3-$C$2),IF(A3<=$C$4,$D$3+$E$3*(A3-$C$3).IF(A3<=$C$5.$D$4+$E$4*(A3-$C$4),IF(A3<=$C$6,$D$5+$E$5‘(A3-$C$5),2)))) 

4 =IF(A4<=$C$3,$D$2+$E$2‘(A4-$C$2),IF(A4<=$C$4.$D$3+$E$3*(A4-$C$3).IF(A4<=$C$5.$D$4+$E$4*(A4-$C$4).IF(A4<=$C$6,$D$5+$E$5*(A4-$C$5),2)))) 

5 =IF(A5<=$C$3,$D$2+$E$2‘(A5-$C$2),IF(A5<=$C$4.$D$3+$E$3*(A5-$C$3).IF(A5<=$C$5.$D$4+$E$4‘(A5-$C$4).IF(A5<=$C$6,$D$5+$E$5*(A5-$C$5),2)))) 

6 =IF(A6<=$C$3,$D$2+$E$2*(A6-$C$2),IF(A6<=$C$4,$D$3+$E$3*(A6-$C$3).IF(A6<=$C$5.$D$4+$E$4‘(A6-$C$4),IF(A6<=$C$6.$D$5+$E$5*(A6-$C$5),2)))) 

7 =IF(A7<=$C$3,$D$2+$E$2*(A7-$C$2),IF(A7<=$C$4,$D$3+$E$3*(A7-$C$3),IF(A7<=$C$5,$D$4+$E$4*(A7-$C$4).IF(A7<=$C$6.$D$5+$E$5‘(A7-$C$5),2)))) 

8 =IF(A8<=$C$3,$D$2+$E$2‘(A8-$C$2),IF(A8<=$C$4,$D$3+$E$3‘(A8-$C$3),IF(A8<=$C$5,$D$4+$E$4*(A8-$C$4),IF(A8<=$C$6,$D$5+$E$5‘(A8-$C$5),2)))) 

9 =IF(A9<=$C$3,$D$2+$E$2‘(A9-$C$2),IF(A9<=$C$4,$D$3+$E$3‘(A9-$C$3).IF(A9<=$C$5.$D$4+$E$4*(A9-$C$4),IF(A9<=$C$6,$D$5+$E$5‘(A9-$C$5),2)))) 

1 0 =1 F(A1 0<=$C$3,$D$2+$E$2‘(A1 0-$C$2).IF(A1 0<=$C$4,$D$3+$E$3'(A1 0-$C$3),IF(A1 0<=$C$5,$D$4+$E$4‘(A1 0-$C$4),IF(A1 0<=$C$6.$D$5+$E$5‘(A1 0-$C$5).2)))) 

I I =IF(A1 1<=$C$3,$D$2+$E$2‘(A1 1-$C$2).IF(A1 1<=$C$4,$D$3+$E$3‘(A1 1-$C$3),IF(A1 1<=$C$5,$D$4+$E$4‘(A1 1-$C$4).IF(A1 1 <=$C$6.$D$5+$E$5‘(A1 1-$C$5).2)))) 
12 =IF(A12<=$C$3,$D$2+$E$2‘(A1 2-$C$2),IF(A12<=$C$4,$D$3+$E$3'(A12-$C$3),IF(A1 2<=$C$5,$D$4+$E$4'(A1 2-$C$4),IF(A12<=$C$6.$D$5+$E$5‘(A1 2-$C$5),2)))) 


^glc. 
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A 

B 

c 

1 

R 

i 

ri 

2 

0.382000183 

i 

0 

3 

0.100680563 

2 

0.31 

4 

0.596484268 

3 

0.41 

5 

0.899105808 

4 

0.66 

6 

0.884609516 

5 

1 

7 

0.958464309 



8 

0.014496292 



9 

0.407422102 



10 

0.863246559 



11 

0.138584552 



12 

0.245033113 



13 

0.045472579 



14 

0.032380139 



15 

0.164128544 



16 

0.219611194 



17 

0.017090365 



18 

0.285042879 



19 

0.343089084 



20 

0.55363628 



21 

0.357371746 



22 

0.371837519 



23 

0.355601672 



24 

0.910306101 



25 

0.46601764 



26 

0.426160466 



27 

0.303903317 



28 

0.975707266 



29 

0.806665242 




D 

E 

F 

G 

H 

i 

J 

xi 

ai 

Obsen/ations 


xi 

Frequency 

Cumulative % 

0.25 

0.806451613 

0.86000092 


0.25 

0 

.00% 

0.5 

5 

0.331194 


0.5 

35 

35.00% 

1 

2 

1 .37296854 


1 

13 

48.00% 

1.5 

1 .470588235 

1.85162619 


1.5 

15 

63.00% 

2 


1.83030811 


2 

37 

100.00% 



1.9389181 


More 

0 

100.00% 



0.26169056 






Histogram 



□ Frequency 
-•-Cumulative % 


xi 


1.71568418 


ija CjIJALuia ,1a] jj (7) JliLa 


Interval 

CDF 

0.00 < x < 0.80 

0.2 

0.80 < x < 1.24 

0.4 

1.24 < x < 1.45 

0.6 

1.45.0 < x <1.83 

0.8 

1.83 < x < 2.76 

1.0 


jjulaJ ' A _^j-u 


jA La£ CliliLnll Excel ^ 



E 

1 

ai 

2 

=(D3-D2)/(C3-C2) 

3 

=(D4-D3)/(C4-C3) 

4 

=(D5-D4)/(C5-C4) 

5 

=(D6-D5)/(C6-C5) 

6 

=(D7-D6)/(C7-C6) 


<Ji..ii FI j ^ Observations 

=IF(A2<=$C$3.$D$2+$E$2*(A2- C$2),IF(A2<=$C$4.$D$3+$E$3*(A2-$3),IF(A2<=$C$5„ 
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$D$4+$E$4*(A2-C$4),IF(A2<=$C$6,$D$5+$E$5*(A2-$C$5),IF(A2<=$C$7.$D$6+$E$6*(A2- 

$C$6),2))))) 



A B 

C D 

LI- 

LLI 

G 

1 

R i 

ri xi 

ai Observations 


2 

0.744163 1 

0 0 

4 1.723910337 


3 

0.368603 2 

0.2 0.8 

2.2 1.170925626 


4 

0.442335 3 

0.4 1.24 

1 .05 1 .28445204 


5 

0.273965 4 

0.6 1.45 

1.9 0.962722251 


6 

0.438581 5 

0.8 1.83 

4.65 1.280510575 


7 

0.012757 6 

1 2.76 

0.051026948 


8 

0.446883 


1.289226661 


9 

0.091891 


0.367564928 


10 

0.562212 


1.410322581 


11 

0.692526 


1 .625799432 


12 

0.906095 


2.32333964 


13 

0.267861 


0.949294107 


14 

0.227241 


0.859929807 


15 

0.558184 


1.406092715 


16 

0.40849 


1.248914762 


17 

0.417493 


1.25836787 


18 

0.942625 


2.49320719 


19 

0.51503 


1.360781884 


20 

0.441969 


1 .284067507 


21 

0.966399 


2.603755913 


22 

0.264107 


0.941035798 


23 

0.89816 


2.286442763 


24 

0.493881 


1.338575091 


25 

0.474319 


1.318034608 


26 

0.946318 


2.51037843 


27 

0.64156 


1 .528964202 


28 

0.668966 


1.581034883 


29 

0.407056 


1 .247408673 


30 

0.7528 


1 .7403201 39 


31 

0.47264 


1.316272164 


32 

0.230842 


0.867852412 


33 

0.136204 


0.544816431 


34 

0.580706 


1.429741508 


35 

0.163213 


0.652851955 


36 

0.973785 


2.638098392 


37 

0.449385 


1.291854305 


38 

0.056185 


0.224738304 


39 

0.368694 


1.171127049 


40 

0.830775 


1.973103122 


41 

0.350871 


1.131916868 



H 

1 

J 

K 

xi 

Frequency 

Cumulative % 

Relative Frequency 

0 

0 

.00% 

0 

0.8 

220 

22.00% 

0.22 

1.24 

193 

41.30% 

0.193 

1.45 

185 

59.80% 

0.185 

1.83 

204 

80.20% 

0.204 

2.76 

198 

100.00% 

0.198 

More 

0 

100.00% 


SUM= 

1000 






0 

0.22 

0.413 

0.598 

0.802 

1 



oUax-xill (J-oC- A. \hf\ ^juj j 

^IxAjA All.!] 



0 0.5 1 1.5 2 2.5 3 
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Linear w*u*i \ ^ixli ^ixiuJI La aL^vl cijIjiaLuia «a]^3 ls^ 

j (x 1 ,j 1 ) = (0,0) ox^\ ox y aJV^ x '^X Interpolation 

AiiUJI (_paj*i (x,_y) '^ La U^j (x 2 , jj) = (0.8,0.2) 


x = x. 


+{y-y l ) 


x 2 - X, 
v^2- Zly 


jli v = 0. 1 8 ta] 2tla3 


x = 



== 0.72 


(jli y. < 7? < dlll£ lili 7? 4-aiS £J jjlll (j-a CjlAALLa Al^j ^ 


X = x 


+( R -y,) 


( \ 
x M~ x i 

V X+l y i y 


0.6 <R <0.8 y?' 7? = 0.71 jl ^ 

X = 1.45 + (0.71-0.6)f L83 ~ L45 1 = 1.659 
v \ 0.8-0. 6 ) 

Jalii]) Aa^)x-<iJj R~U (0,1) L>^ a^A ^3 Iji^Aj 

c> L_ijlk*ll aa*JI aJjj (x,, v ( ). / = 1.2...., Number of Classes of CDF 


'CLjI^LuIa!! 


^ja CIiI-^aLL-o \ Q Ij^Aj 

: Direct Transformation 4JLjk 

^jaaLSlI ^gJt-uJall ^ja Cljlj^Loui aJ l>^ jxlou cJj ^joj 

# AJ A-LJalj^)ll 

^JA (j^AkLjoA ^Jaxj A_l]lli]l Ud'lti R 2 ~U( 0,1) j ^-^(o.l) (j^j 

Z~X(0,1) 

Z l =(-2lnR l ) l/2 cos(2ttR 2 ) 

Z( = (-27«7?j) 1/2 sin (lnR 2 ) 

. X = ju + crZ X ~ X (//, cr 2 ) 
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Ail liA LgJllLaiu ^^aJ^ ^gJax.^ ^ixlLa ^ja djlAALaua Ail ^ja dlliA 

^Joa,x> ^j| ^ joiC. ^jjxILo CIjIaaLola] CIjIaI ^a]| ^jV l.g.*nJ-iat.*i 

^aJ a5j 4_lA ^ j^a]|j Sa ^ aJl 4_Jlc« L5^ J c‘* ll CljLlLixJl dj g.\,A^o^kVl 


A_i£_Luj!^l£il L_JJ^ll ^3 S^^AaII ^jl Ia£ ^ja ^jjj^II (^ji^ ^ja Ujblkl 

ji'j Jj^l' “dyj^j Convolution Method ‘-^V' aJL jL Jl« alSl^dl 
Ci^U]| Unefficient <lc-ta jjc jjL (/ Acceptance-Rejection Method 

JjjJalj fj Ij^Jj Clxs jj'jid' 
:oij^ 

. Excel e lA^b x~ A(160,9) o-^^lOOOdj 
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: Input Modeling 4 a1aj 

^lill A-TaxII CjI jjl-a^ll ^aI ^A j cdl^lA.^ll A-^.AaJ A_iujI^)Aj ^ (Jx*oqll I.3A ^3 

^K1 ^ A\ *Uj| l-j jl>ill Ajlc. ^_a j-<ull c-UJ ,wTi 

djUjjjdll ^ Ali^JUiJ Jllj-dl ^aliaJl CllliiC. -ikl j ^Ixu^'l ( - )-<ijaij dj^lA.^ll (J ll^l j A-^.JUU 

lit D^ALiuJi CliULnli L5 Jc- Ajjlaj ClilxJjjJ ^niaJ j ^l.iVill i_fljx«oi ^Wi ^^dll A-JLal^VI 

Sensitivity Analysis *1 j^\ j* c^lxjjjill SajU ^jSLJ 

C1iIja12La 1| ^Ic. JjJoJJ ^£^}iaJ .^L^jl (j>a 1 ^1 ^1 lA^)JJi£l l^j J ^Uaill 

<1UJI a^A ^ 4ili Goodness of Fit Tests ti^^' i>^ Cj ' 

^Ua. ill (jLali I^jV A-nj^alJl CjIaj^jjI! ^Iw'ixxil J jJoSJ ^li^lJl ^j^x.\ tA-nj^jalJl ClilxJ^j^ill 

# AjL±xJ CllLmJl l“ lit A-x-£aLa.j (Jx>aM ^JjlaJl 

jA j Ajjlx-dl A-ujl^p jV ellLmJl JLa.ij ^l-cu^Vl ^Jl lV ^joj 

Ijj^l Jla.jJ Ail ^j^jl-dl IjA ^3 L_fl ^joj tg.lx^i^kVl ^Ic. ^jxixJo AXal£ SjLg ^ ^jJa ^ 

(TajuoJ Aj ^jiL) jl ^jV CIjLiIajlII Cli ^3 ^1 ^ l^i iilx^a CIloj Ji3j oJ)AI_^. CIiIjaLx!!^ 

AJ^lc. AJ (_£^J C_1 jujI_^JI j g.l,x.fO^Vl j CllLiLaxll dl CllVL^-a ^3 ^JjxfOA.^ Vl>a 

^3 ^jjx^ox^oVl^ll .la. I ^jJ^ill ^3 (jl *>■. 1> l°l ^£JlLx-all3l ^aliaJl lil-3 ^Ua_lllj 

.( ^L^yi 

;Cj)^ALula]| <3 * ^ 

i^iljs J l^jilc. ^3; I-»‘^ !.. Ualu ,yjjJ LS^ f o jili. Jj| jla CjloAUi-a lijJ dljl£ lil 

jLajLj i^i]jij (J£ji LS lc. v_jjx!lll liilc- ^ jk j (jl (Jj 3 (j^l J i^jjjjll ^aJla-a jj Va"'; 

aI&II 4JU Jjl Ij^i- j±kj gjjJlj Histogram l 5 j'j^' j' lSj'j^' 

^ixlLo ^j-<a CIjIjaLuIa] A-j]l,x>*i^VI A3li£]l AJ|j jl (Jx^q CI iIjaLuIa] A-ill^'l^ VI 

> c > Uxili^ dili A^jLxlLq Cliljls ^1 Cjl^AUi-dl j]\.y* ^joi3 

#( ^i3VI ^)j)^»oll (^5^ eiil^i^ll ojiA (JiLo (2 
.0JJ3 J£ ^ jl j£H1 jjfc (3 

t A.}ixxi ill cjijijSuii (JIaj j<;x;\i ^ijii jj^x>ii cjUjIa^j ^13 ^4 
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# Sjja (J£l Ajux/ill CJJ jSSlI (5 

SjJajjc. CjI jSill Clul£ liji jLSajl L5 lc-j Am. 11 L5 Jc- Aajxj Cliljiiill 

A.K/li jji ljl£Jj C1 jI £ jh (j£Ju L5 ic. j (Jx«oia JJC- j^±Luj ^jli 4-LIS j 

(jli d^JjS J Ia^. AibJa dul£ lij L<al cA^jJal j ^ j 

4_il*Jl ^1,-^.^kV A-UJ^J fiJlC-U C^lliA # C1 jIj1ALu1a]| .Ig.Xl j (jl j (Jjx^olilll ^)Jj£ ^jxxi^k jA±Lol 
Jliall .CjI^aU^JI ^ jLujJ Cllj!kJt Ji^C- Jl^.1 J d^D^ll J A-Lajgj ^!LaIl 


#L ^jlj£ill ^ jjiill J£Ju L 5 Jc. Cjt jSill jjc- jj! jjjj JUll 
:^jl j^l LjUii' j-is> jjjb ;JCU 

aiLJI Cjl^ALkiuJ] ^jl jiill 2 -jJjjII <J£Ju L5 Jc- Cjllill Jjt A-JUill (Jl^iVl 



A 

B 

C 


1 

2 

Observations 

0.61317 

Samle Size= 
Max Obs= 

1000 
1 .36356 

Sqrt. Sample S 
Recommendec 

3 

0.33262 

Min Obs= 

0.01514 

Range/RI= 

4 

0.85406 

Range= 

1 .34842 


5 

0.61848 




6 

0.152 




7 

0.49666 




8 

0.40853 




9 

0.14054 




10 

0.28521 




11 

0.53375 




12 

0.47151 




13 

0.09767 




14 

0.5923 




15 

0.34848 




16 

0.26851 




17 

0.72339 




18 

0.38318 




19 

1.01552 




20 

0.12287 




21 

0.13367 




22 

0.37159 




23 

0.23127 




24 

0.72544 




25 

0.79979 




26 

0.09564 




27 

0.59491 




28 

0.85315 




29 

0.15283 




30 

0.23585 




31 

0.65001 





H 


31.6227766 Obs. Bin 

3l1 


Obs. Bin 

0.01514 0.01514 

0.043497419 0.363119355 0.363119355 
0.71109871 0.71109871 

1 .059078065 1 .059078065 
1.407057419 1.407057419 


Frequency 

1 

399 

457 

127 

16 


Histogram 
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A 

B 

C 

0 

E 

F 

G 

H 

1 

Observations 

Samle Size= 

1000 

Sqrt. Sample Size= 

31.6227766 

Obs. Bin 

Obs. Bin 

Frequency 

2 

0.61317 

Max Obs= 

1 .36356 

Recommended # of lntervals= 

31 

0.01514 

0.01514 

1 

3 

0.33262 

Min Obs= 

0.01514 

Range/RI= 

0.043497419 

0.145632258 

0.145632258 

77 

4 

0.85406 

Range= 

1 .34842 



0.276124516 

0.276124516 

188 

5 

0.61848 





0.406616774 

0.406616774 

209 

6 

0.152 





0.537109032 

0.537109032 

193 

7 

0.49666 





0.66760129 

0.66760129 

158 

8 

0.40853 





0.798093548 

0.798093548 

88 

9 

0.14054 





0.928585806 

0.928585806 

48 

10 

0.28521 





1 .059078065 

1 .059078065 

22 

11 

0.53375 





1.189570323 

1.189570323 

13 

12 

0.47151 





1.320062581 

1.320062581 

2 

13 

0.09767 





1 .450554839 

1 .450554839 

1 


0.5923 

0.34848 

0.26851 

0.72339 

0.38318 

1.01552 

0.12287 

0.13367 

0.37159 

0.23127 

0.72544 

0.79979 

0.09564 

0.59491 

0.85315 

0.15283 

0.23585 

0.65001 

0.67163 

0.17146 

0.20204 

0.76518 


Histogram 




A 

B 

T 



C 



_ 










D 


E 

F 

G 

H 

1 

Observations Samle Size 




1000 

Sqrt. Sample Size= 

31.6227766 Obs. Bin 

Obs. Bin 

Frequency 

2 

0.61317 Max Obs= 


1 .36356 

Recommended # of lntervals= 

31 0.01514 

0.01514 

1 

3 

0.33262 Min Obs= 


0.01514 

Ranqe/RI 

= 





0.043497419 0.058637419 

0.058637419 

13 

4 

0.85406 Range= 


1 .34842 

0.102134839 

0.102134839 

22 

5 

0.61848 

0.145632258 

0.145632258 

42 

6 

0.152 

0.189129677 

0.189129677 

56 

7 

0.49666 





















0.232627097 

0.232627097 

67 

8 

0.40853 





















0.276124516 

0.276124516 

65 

9 

0.14054 











Histogram 



0.319621935 

0.319621935 

60 

10 

0.28521 





















0.363119355 

0.363119355 

74 

11 

0.53375 

90 




















0.406616774 

0.406616774 

75 

12 

0.47151 





















0.450114194 

0.450114194 

61 

13 

0.09767 

80 




















0.493611613 

0.493611613 

77 

14 

0.5923 

70 ■ 




















0.537109032 

0.537109032 

55 

15 

0.34848 





n 















0.580606452 

0.580606452 

59 

16 

0.26851 





















0.624103871 

0.624103871 

54 

17 

0.72339 





















0.66760129 

0.66760129 

45 

18 

0.38318 

1 50 




















0.71109871 

0.71109871 

31 

19 

1.01552 

3 




















0.754596129 

0.754596129 

30 

20 

0.12287 

S' 40 




















0.798093548 

0.798093548 

27 

21 

0.13367 





















0.841590968 

0.841590968 

17 

22 

0.37159 

30 




















0.885088387 

0.885088387 

20 

23 

0.23127 

20 




















0.928585806 

0.928585806 

11 

24 

0.72544 





















0.972083226 

0.972083226 

9 

25 

0.79979 

10 - 

r 



















1.015580645 

1.015580645 

11 

26 

0.09564 


1 


















1 .059078065 

1 .059078065 

2 

27 

0.59491 





















1.102575484 

1.102575484 

8 

28 

0.85315 














Obs. Bin 


1.146072903 

1.146072903 

2 

29 

0.15283 





















1.189570323 

1.189570323 

3 

30 

0.23585 

1 .233067742 

1 .233067742 

1 

31 

0.65001 

1.276565161 

1.276565161 

1 

32 

0.67163 

1.320062581 

1.320062581 

0 

33 

0.17146 

1 .36356 

1.36356 

1 




]| (jj \ jSlill xjjjjlt Jii Cliljliill jjI (jin 
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A 

B 

C 

D 

E 

F 

1 

Obseravions 

Samle Size= 

1000 

Obs. Bin 

Obs. Bin 

Frequency 

2 

4 

Max Obs= 

9 

0 

0 

149 


3 

2 

Min Obs= 

0 

i 

1 

257 


4 

1 



2 

2 

279 


5 

2 



3 

3 

170 


6 

2 



4 

4 

97 


7 

1 



5 

5 

35 


8 

3 



6 

6 

8 


9 

3 



7 

7 

4 


10 

3 



8 

8 

0 


11 

1 



9 

9 

1 



12 


15 


16 


17 


18 


19 


22 


23 


24 


25 


28 


29 


Histogram 



dul£ Ikl Aj-aLk (jSLaua ^<a A,L.roq \ a \\ CIjI^LuIaII 


jUHjj l! jxl^t 

Ik ill ^ajjjll ^Ac- L_a^)x!il] ^Ikl! ^£^)l^)£Jl £j^jli]| (J^lu Aj^jlk-o 

^JUaJjl ^jxxi^k jblLl j (_£^)l^)£l]| jl CkljlAljAui]| ^Jc. ^niaj ^aJ j 

'(j\£ ji c_jj — c_ji ^ jbiki Jio dji_ji n^yi -1^.1 a_LxuA ^ 

^Al ^j-oj oXALiuJl CjULuII L5 Jc- ojlc. (3±IaJ ^^lll Aj^Jaill 4-JLu^.yi CjlxjjjAll qa jffill c^IUa 

*4_i11j]| LqI, W*U i)l lAji£lj (JlAxj^jjII okA 

i ^ <1 jU^ n J* cW^l' j* ^ : Binomial 6^1 ^ frQjS (1 

(Jupq i^all ^^I^AjlII ^)JxIia]| jl (J ^kj j .Jbu^yi AikLoiA CIjV jl i^jj^ (jl 

;^A AJ aJUI^VI A.ITnII dul£ Ikl Clilk aJ J£ 


P(X = x) = p(x) = 


( n \ 


w 


p x (l-p)" 


x = 0,1,2,. ..,»; 0<p<\, n = 1,2,... 


0, otherwise 

( ^ ■ -‘ j~' ^ AjlS^Iixi A-xuS aJj }i^ p ^A 

£(x) = «p, r(x) = «p(i-/>) 
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AJ aI&11 aJIa j 


Binomial pmf 



ls-^-% 1' : Negative Binomial ^ ftOA (2 

^ A^aU. <]U£ Geometric Distribution 

jjii*!' jl Jjiij .( A = l <y j>2i ) k 

;^Jb AJ A-illxi'i^yi A.VK11 AJh Clul£ til aJLoJI ^jjA^Jl CIiIa aJ x 


p{x) = 


-k-\\ 


p k {l-p) x 


x = 0,1,...; 0 < p < 1, k = 1,2,... 
otherwise 


Ga jjLnll j k,p ^ £! (A*-* 


E(X)PPPP. V(X)J-^P> 


Negative Binomial pmf with k=5 


0.3 

0.25 

0.2 

0.15 

0.1 

0.05 

0 



— J LaAiC. ^jujAa^JI ^Jb lAA A_)^aLk 


118 





p(x) 


p(\-p) x \ x = 0,1,...; 0 < /> < 1 
0, otherwise 


Geometric pmf 


















□ o - 


o djxdi ^ : Poisson frQjS (3 

b X ^jilLall (jl (J jki j .4blj AajI^o 4 , ..q jl Abb 

;^A Al Ul^\ M Alb cbl£ b] 


p{x) = 


—e “ , x = 0,1,...; a > 0 
x! 


0. 


otherwise 


baA jjliillj ‘ a > 0 J* 


E(x) = r(x) = 


a 


jbii jlui 41 <1 Abib^n M bbj 


Poisson pmf 














- 















□ = 


dlblaxl ^ lAjlfic.) A.jbc- ^babj ; Nomial fcjJjSlt (4 

J ' ■ X\ LgjjibjjJ Abaj^l ^ jAiji jA O^jbjoi .al (Jjjiboibl ^a^ll ^bxi3 Ajj^a. 
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4,\ J A-JLuj ^aJ2 ^JaxJ ^ 1— » \\ ^j) Ja^.V A xJa3 (j£ 

lit L5 Jt-l±Sa AJ x ^ji ^jjax]| (jl (J _jkj .SjLloj U^a\ ^jxIuxaII 

Al Ul^\ *il2£M SJh CaK 


/(*) = 


d*-ff 


V 2 


,-co<x<co;-co<jU<co, a 2 >0 


7T<7 


E (X) = /.i, V (X) = a 2 ‘ - 00 < jU < 00 , er 2 > 0 ^ £Aja 2I jJl*-* 


■ jU = 0, a 2 = 1 L^^k. ^Laa!' £3 ^ A ^-*- 4-^ 

; jiiii 41 a 1 aaIu^vi am 


N (0,1) 



La jW^! : Lognormal frQjAlt (5 

jib ^-A^)ll LaAic. J' Xu nl Ji.AH (jA*_a ^l!La3 A-lJ^a. CjLllajil t ic-Ljaj£ 

£J jjJ A] X (_Ja-alLa]| ^Au*ll jjiiaJl /jl (J jii Clll^iill ija AAC- ^^Ic. (J_^kA]l L-ljjJa 

: ^a a! aJLu^V' Aili&l aJIa ck3l£ I j] jl 


„ - s 1 — ^(log x-nf 

f(x) = — . e 2a , x>0;//>0, cr 2 >0 

X\l 27 T<T 2 

jjbjj ^jj aJj t jU > 0, o' 2 > 0 L-aA ^Aj^i]l ^U-a 

£(X) = /b 2 , F(X) = e 2 ^ - e ( W) 

;J£2JI 41 aJ UL^\ AilSSlI aJIa j 
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Lognormal 



jjiUI jl Jji jjj Aixijl : Exponential fcjjlt (6 

aJ aJI^j aA^V) AilKlI Alta dul£ tal ^jojI aJ x 


fAe _Ax , x > 0; A>0 
[ 0, otherwise 


F(x) 


JO, x < 0 
{l-e~' u , x>0 


£(X) = I F(jr) = ± 


jjbj J( *ijjAjjt j ^>0 jA £j jj^' A* - * 


ij^sii ia a 1 ul^\ Aim\ JUbj 


Exponential 



jjc- jp-L* ls' uj-* £Ujj jAj : Gamma L»U frQjS (7 

Alta j A— ill AslAll Alta dul£ tal LoL^. aJ x A^^ll 


;LoA aJ 
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/(*)= 


H*) = 


m 


r(/f) 

o, 

i-r 

0 , 


( /^x/ -1 e ~ pex , x>0;P>0,9>0 
otherwise 

je_ 

Y {P) 


(pdt) M e- pe, dt, x > 0 


otherwise 

jli p biAiC. AJL^II L 5 ^J biL^. A^b r(/?) - JV'y^x yijll 

jjliij aJj t ^>O,0>O i/ £Oj^' <a*-« ‘ r ( /?) = (/? — 1) ! 

E{x) = ~, V(X) = -'- 
V ’ 0 y ’ pG 1 

aJ 4 a]U^V 1 aM aJIa J a dijlj A^Ljalj ^jc. A.^,1 J 


Gamma 



<] jjila 1^?. j jx ,yJjj jAj ; Beta 13# ftQjS (8 

AJIa Clul£ 121 Iaaj £J jjJ AJ X j2u*ll jAxLall ( AajIj LjA j IaIc. A jAa. 

aJ a 'll 


/(*) = 


1 

B (a,p)' 

0 , 




(!-x) 


P - 1 


0<x<l; a,/? = 1,2,... 
otherwise 


j a ^ fA*-* 4 a?. j-* p j a B (a, p) 


Wlaj 

r(a + /i) 


LuA (jjLiillj ^SjaII ‘ p 


E(X) 


a 

a + /?’ 


F(X) 


ap 

(a + /?) 2 (or + /?+ 1) 
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[ 0 , 1 ] LS Cjjlj A^ljJalj ^jC* A-^. 1^1 

; JLSJI 41 <1 Ul£^\ *A3£M <Jhj .Cull 


Beta 



\^ia <_£ CjULc. oixl l a jliifcj jlaj <A*c- ^aaLj ; Erlang j^Vjl fcjjS (9 

i" ft A^.j. 21 ja 0j^ljl £jjjj X ^ 'all ^jl^JaxJl ^lilLall -( ^joil £jjji AJ 

<1 JLlLja^l Ail^ll Alh Ci il£ 121 £ = 1,2,... 


/(*) = 


ke 


(*-!)! 

0, 


(kdx) k ~ l e~ kex , 


1 


x>0;k = 1 , 2 ,..., 0 > 0 
otherwise 


£J j JJ (ji liA j — JajaijLaJ ^^jail £jjjill 12 a jlj k — \ La-lic. jl -la^Y 

9 

^-Jjl^JaJtll CLll^}jiia]| ja A" ^ jC. ojLjC. jA filial lajjjj a j jr_ I j^aj 

jjliillj <*ij2ll j 9 J k 1“»A ^j^jl £jjjl j»ll-*-a £jjj2 '■$ , '- a -^-Ij JSl ^jill <U"uaa'l 

;J^ll^A]JuL^yiAiljSllJUbj.£(jf) = i, v{X) = -^- I ^ 

6 k9 


Erlang 



^ cj^j jji laaall (> jll ^2ajjj ;Weibull Jjjj fcjjS (10 

j^ial' > jW <-Jl=^y jjjiiauJI ja jll 2liLai .Time-to-failure 
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aJ AJta j aqL^VI Aili£Jl AJb dul£ til (Jjuj aJ (Jx^Vi^lt ^jl^jiixll 


/(*)= 


/ N/S-I 

' x- V ' 


V « 



o, 


f 0, 



X < V 

x>v 


x>v ;-co < v < oo, c£ > 0, /? > 0 
otherwise 


oA^ll A*-* a > 0 j Location Parameter j'-UI A*-* -oo < v < oo A^' 
L»a u4 A' j . Shape Parameter l&4J' A*-* ft > 0 j Scale Parameter 



A + i] 

p j 



( 9 i 



fi +1 ] 
U J 

-2 

£(l)=v+ar 

, V(X)=a 2 

r 

-+i 

l/? J 

— 

r 



<1 ^iSl' 



Discrete or Continuous J^aiUt jj JualA ^ jLjjUI ^JjA! (11 

.(JLaia.yi (_>uaj A^ “LLu-ttll jl jl ^£Ulll ^C. ^JLojjJ ; Uniform 

<]h j 4 <Ub CLl) 1£ bl ^jLuila J 4l X ^>jjCLa]l 


;Lo& A_1 


/(*) = 


1 


b -a 

0, 


a<x<b\ -oo < a <b < oo 
otherwise 
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x<a 


F ( x )- 


x-a 

b-a 


, a<x<b 


x>b 


. E(X) = ~~ ~~ , = - — — - ^ ‘ b j a 5J <2^*-* 

ij £ yjjjU A. )\\ Ailii^ll AJb 



Jibuti £} jjtfl AJUi^VI il5Sll AJb 


Uniform 



CjULc. ; Triangular <_^Ut frQj^t (12 

aJ X ^xluJl B ^(J| Ij A-xU^ll J J t^£ ^X,kS-l\\ 

;LoA aJ jjjlt aJIjj aJLu^VI Ailj£JI Aib d±jl£ bl ^jLuiLa 


/(*)=• 


2(x-fl) 
(Zf-a)(c-a)’ 
2 (c-x) 
(c-6)(c-a) ’ 


a<x<b 
b <x<c 


0, 


otherwise 
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0 , 


x<a 


F ( x )= 


(x-a) 


(c-x ) 2 


1 - 


( c-b)(c-a ) 


a <x<b 
b <x<c 


1 , 


X > c 


j jjliixJl jjilLa]] A_aA3 (JSI — oo < a < OO JjaII ^Jl*-a 

(JiaJ —oo < C < 00 jila-xJl j X jjjuJI jAxial] Aaa 3 (JiaJ — oo < b < 00 
LaA jjllill q < b < C L " j_gjl jjiaxll ^>AxLal] IajA^. A_aAa]l 

£(X) = fl + ^ + C ,F(X) = j|(a 2 + 6 2 +c 2 ) + ^(^ + flc + 6 c) 

AJ A al'X'l aJ)a J£jij 


Triangular 



Ax^Jl ciiULnll (jaij AijlxJl a Alt) ; Empirical frQj^t (13 

AJlal aAxl l_SjiaJ A2 j .l1iIaaIj.uxII ( _ s Jc. (jjllaij <_£ J iaj XJJjJ 'Sf LaAJC. SaI& ^AkluAj 

AajLoJI (J j ■ ^»a'l ^3 Aa a 


: Parameters Estimation 

A-Ijl x^a^kVl IjlA JlxJ 

(A-aIIx-o ^ AiLoill (J^juj ^Ic. ^xJj oUax^ll CjI^aLu1a]I 

^Jaxj j A. nail Jaxjj fijiA ^Al cJ-^J 
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;Cjbujjd!) CjIjJAaI) <jiaxj 

lallx-oll tilL'J A j‘"q 21 dll j^Lall j Ifr-dL* .o j A ^11 dlL*J ^jJoaJ (jAAJ ^^lUll 


Distribution 

Parameters 

Suggested Estimators 

Poisson 

a 

a = x 

Exponential 

2 

X = - 

X 

/ \ 

Gamma 

P,o 

/B = 0.105 + 0.504 1 

£nx — V" £nx, 

V n Zj '- 1 ) 



e=l 

X 

Uniform 

b 

b = n + ^ Max(x) 
n 

on (0 ,Z>) 



Normal 

p,<j 2 

* — *2 2 
JU = X, G - S 
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: Goodness of Fit Tests JjUaH) S.ij» ji 6*^ 

: Quantile-Quantile Plots 

d£ F(x) = P(X <x),-oo<x<oo ^ t^'j 4 ^ J^ 1 X 

jl£ bj F (y) = P(X <y} = q, 0<q<\ ^ u^J X X ^j| ^jjaxJl ^JxIaI] q 

:X {x 15 x 2 ,...,x„} ./ = F~ l (q) jli <^ijXLa jjJI 

|v w ,_y (2) ,...,_y (w) | ■**-? u^j j*^»Vl c> <- iI^aUUI i_jjj ;(1) ojJaiJI 

. jj£bU j^JJ j = nj j = ] j' lS' f^J j V (1) < J( 2 J < ... < _y (n) 

. i^ -1 i- — i . u u ^t i ;(2) 

V n ) 

,F~ l — — ^-1 _y :(3) sjJaiJl 

V « J 

(jl ^r.'n’Uxi \ lljli l±J^j J (JjLa J-a^k ^Lill (jl£ fc) :(4) ® 

• F (x) & jj^' ^ 

Excel (»l Quantile-Quantile Plots 

; 2 Jajo:jILaJ ^joiI £-a jjJ O' 41 AJUill CjULUI j)l Va"'»J 


0.20692 

0.39297 

1.05554 

4.30203 

1.19646 

1.09374 

4.37080 

0.89192 

0.58793 

1.49500 

0.44567 

2.49832 

2.00545 

1.97417 

1.28729 

0.75789 

1.21450 

2.44013 

2.55631 

5.17293 

2.47376 

0.16207 

2.91489 

1.37260 

0.41281 

1.92938 

1.59807 

3.51228 

1.14820 

0.67742 

1.34904 

0.94249 

1.31682 

0.15600 

0.33593 

0.22544 

0.55138 

6.34901 

5.42604 

2.39745 

0.29661 

5.91988 

6.20755 

6.50522 

4.09509 

3.61865 

5.78524 

3.28936 

3.21539 

2.58200 

0.59653 

1.90866 

5.18077 

5.66158 

3.23956 

0.83093 

5.33858 

1.09586 

0.13079 

0.45222 

0.58391 

0.37610 

6.51468 

0.73263 

2.09976 

4.20245 

2.76867 

0.06469 

0.53511 

0.67374 

2.25422 

1.53591 

1.18708 

1.09669 

1.99443 

0.50055 

5.33081 

0.59829 

1.35675 

1.38920 

2.97769 

5.00697 

0.99720 

2.48196 

0.23273 

0.01717 

1.95070 

1.45426 

1.41334 

0.39858 

1.01247 

2.09068 

0.33408 

1.41298 

0.42152 

0.76330 

0 . 67564 

2.92840 

4.08498 

0.33031 






.jISjc-VI I^a 


~i i , 


q-q r^J H 
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: Excel i> ^ :lM 



A 

B 

C 

D 

1 

X 

Y 

j 

F inverse 

2 

0.20692 

0.01717 

1 

=(-1/2)*LN(1-((C2-0.5)/100)) 

3 

0.39297 

0.06469 

2 

=(-1/2)*LN(1-((C3-0.5)/1 00)) 

4 

1 .05554 

0.13079 

3 

=(-1/2)*LN(1-((C4-0.5)/100)) 

5 

4.30203 

0.156 

4 

=(-1/2)*LN(1-((C5-0.5)/100)) 

6 

1.19646 

0.16207 

5 

=(-1/2) + LN(1-((C6-0.5)/100)) 

7 

1 .09374 

0.20692 

6 

=(-1/2)*LN(1-((C7-0.5)/100)) 

8 

4.3708 

0.22544 

7 

=(-1/2)*LN(1-((C8-0.5)/100)) 

9 

0.89192 

0.23273 

8 

=(-1/2)*LN(1-((C9-0.5)/100)) 

10 

0.58793 

0.29661 

9 

=(-1/2)*LN(1-((C10-0.5)/100)) 

11 

1.495 

0.33031 

10 

=(-1/2)*LN(1-((C1 1 -0.5)/1 00)) 


: 



A 

B 

o 

a 

i 

X 

Y 

j F inverse 

2 

0.20692 

0.01717 

1 0.002506 

3 

0.39297 

0.06469 

2 0.007557 

4 

1 .05554 

0.13079 

3 0.012659 

5 

4.30203 

0.156 

4 0.017814 

6 

1.19646 

0.16207 

5 0.023022 

7 

1 .09374 

0.20692 

6 0 028285 

8 

4.3708 

0.22544 

7 0.033604 

9 

0.89192 

0.23273 

8 0.038981 

10 

0.58793 

0.29661 

9 0.044416 

11 

1.495 

0.33031 

10 0.04991 

12 

0.44567 

0.33408 

11 0.055466 

13 

2.49832 

0.33593 

12 0.061084 

14 

2.00545 

0.3761 

13 0.066766 

15 

1.97417 

0.39297 

14 0.072513 

16 

1.28729 

0.39858 

15 0.078327 

17 

0.75789 

0.41281 

16 0.084209 

18 

1.2145 

0.42152 

17 0.090162 

19 

2.44013 

0.44567 

18 0.096186 

20 

2.55631 

0.45222 

19 0.102284 


E 1 F 

G L H 

1 

J 






q-q Plot 



jjj l$J CiI-iaLUI ji q-q ^ j ^ ^Jalj 

^1 j^iiiaj r _ (Jj E^)iLa 4 j ^ ■ ^-»A .TiU ^ic- A»a!jx_i _J ' ,'"' ^ V ^ liA ;4 ^ 


aJUI di!jljILi.VI 
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Chi-square Goodness of Fit SjjaJ ^l£ ,*j ja jUilt ;Ujlii 

: Test 

^jjilLa ^jlj djl^ALui<a]l ^j-a lc- j^a-a jjl 4 ' > j'U i ^ujaJl Sj £Jj»a -J‘ ' 

lS 1 0“-* <V?P 

H 0 : X is distributed with F (x) 

//, : X is not distributed with F (x) 

4 \\ . -v NM jjli 4 j^ja. -^iU 4 i i ^^atl 4 ^ ^ic- j 


^ (0,-E,) 1 

/VO Xj T-, 

/=1 A 

j A^ill ^3 £Aa CliIjiALauill JaJic. C* n^k k — \ (_£l^ 

L-Jj)xAi^k.x> A^ill ^3 £JJJ (_£2ll C1 jIji&Lu1a]| £3 ^IaII JiJbtJl £ j 

Chi-square Goodness of Fit Test &AjjJ & ja jbUt 


: Excel 

3 Jajuu^iiAj 1^1 u' •^ 3ti ) cIjI^LuIa]! 


3 3 3 

3 3 3 

19 7 

3 2 2 

4 3 2 


3 2 
3 4 
3 3 
2 2 
3 5 


3 Jajuj jIaJ £-a dj|jaALuiA]| dJ 


E; =nxP(X = X,), x t = 0,1,2,... 


3° 

E x = 100xi>(X = 0) = 100x — c' 3 


xM 

AS5U1I (j-a 4-x2jlLa]l L # w.^'i 

Up X, = 0 X±*k 


EXCel ^3 ^Ull L_lLai^J 
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A 

B 

c 

D 

E 

F 

1 

X 

Value 

CumulativeFrequency 

MIN 

Observed Frequency 

Expected Frequency 

2 

3 

0 

= FREQUENCY(A:A.B2) 

=MIN(A:A) 

=C2 

=100*(((3) A B2)*EXP(-3))/FACT(B2) 

3 

3 

1 

=FREQUENCY(A:A,B3) 

MAX 

=C3-C2 

=1 00*(((3) A B3)‘ EXP(-3))/FACT(B3) 

4 

3 

2 

=FREQUENCY(A:A, B4) 

=MAX(A:A) 

=C4-C3 

=1 00*(((3) A B4)*EXP(-3))/FACT{B4) 

5 

1 

3 

=FREQUENCY(A:A,B5) 


=C5-C4 

= 100*(((3) A B5)*EXP(-3))/FACT(B5) 

6 

6 

4 

=FREQUENCY(A:A,B6) 


=C6-C5 

=100 , (((3) A B6)‘EXP(-3))/FACT(B6) 

7 

6 

5 

= FREOUENCY(A:A.B7) 


=C7-C6 

=100*(((3) A B7)*EXP(-3))/FACT(B7) 

3 

4 

6 

= FREQUENCY(A:A,B8) 


=C8-C7 

=100*(((3) A B8)*EXP(-3))/FACT(B8) 

9 

2 

7 

=FREQUENCY(A:A,B9) 


=C9-C8 

=100*(((3) A B9)*EXP(-3))/FACT(B9) 

10 

3 

8 

= FREQUENCY(A:A.B10) 


=C10-C9 

=1 00*(((3) A B1 0)*EXP(-3))/FACT(B1 0) 

11 

1 

9 

= FREQUENCY(A:A,B1 1) 


=C11-C10 

=100*(((3) A B11)'EXP(-3))/FACT(B11) 

12 

1 








G 

H 

1 

J 

1 

=CHITEST(E2:E1 1,F2:F11) 




2 

0.05 

=CHIINV(G2,8) 

=(E2-F2)*(E2-F2)/F2 


3 



=(E3-F3)*(E3-F3)/F3 


4 



=( E4- F4)*( E4- F4)/F4 


5 



=(E5-F5)*(E5-F5)/F5 


6 



=(E6-F6)*(E6-F6)/F6 


7 



=(E7-F7)*(E7-F7)/F7 


8 



=(E8-F8)*(E8-F8)/F8 


9 

=SUM(E8:E1 1) 

=SUM(F8:F1 1) 

={G9-H9)*(G9-H9)/H9 


10 





11 



=SUM(I2:I9) 

=CHIDIST(I1 1,7) 

12 









A 

B 

C 

D 

E 

F 

G 

H 

i 

j 

1 

X 

Value 

CumulativeFrequency 

MIN 

Observed Frequency 

Expected Frequency 

0.317629 




2 

3 

0 

2 

0 

2 

4.978706837 

0.05 

15.50731 

1.782128314 


3 

3 

1 

18 

MAX 

16 

14.93612051 



0.075778685 


4 

3 

2 

42 

9 

24 

22.40418077 



0.113668027 


5 

1 

3 

68 


26 

22.40418077 



0.577120677 


6 

6 

4 

79 


11 

16.80313557 



2.004172516 


7 

6 

5 

88 


9 

10.08188134 



0.116096114 


8 

4 

6 

97 


9 

5.040940672 



3.109370211 


9 

2 

7 

98 


1 

2.160403145 

12 

8.281545 

1 .669604408 


10 

3 

8 

99 


1 

0.810151179 





11 

1 

9 

100 


1 

0.270050393 



9.44793895 

0.222075 

12 

1 










13 

3 











(jj£j (jl ^jV Lg-4 (JjjJj-a LS - ^ cJ J - £a ^ A_2JxjJnll CjIjULLVI ^j-a j'o^j 

5 (j-a (JSI Ajl3 ^ILo aJU. 5 cl) -0 ^>^1 Ajl9 ^IaII ^-jSlI ^44^ A. Ilxll 

J.f\<\ i^a ^ ;wj o^jjL^aII CiliAll ^jSlI fi^A 2^°-^ 

o^ii-x-sa A_iic. ^lL^j Ail LaS A. iq n^>a ^)j£l j £J^a 

K-S Goodness of SjjaJ lajIjaau* -ubjjj»> 4 j£ 


: Fit Test 

Cyl£j F(x) = P(X <x),~ oo<x<oo ^5-*^' jj £}jjJ aJ ja*a* X &] 

;AJ!X*JLj ^s-laxj 45-^'j^' <yjj^' Al'- 1 {x l ,x 2 ,...,x n } £UJ^' i> “4 f- UpJ 
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s » M = 


number of x l ,x 2 ,...,x n <x 


V < Y < < y i ^ * XX X , —Ic. XX X duj 1 lil Q 

(1) - (2) A (n) " • A (1)’ A '(2 -*P A 2 


» 


V(i),^( 2 ),..., >) 


a L 


ili 


S.(x) = 


x < x, 


k 

n 

1, 


(i) 


X (k) <x<x (k+]) , k = \,2,...,n 


X > X, 


'(«) 


4 M ■ V 1 i _ i, ,,-v i p ^ y) jjiill jj-a AAjxJI (jl 4_L^a^)i]| 

D = max |F (x) - S n (x)| 

. a = 0.05 4j ij jlaiJ j i .3g/ ^ j « > 35 ^ j 


K-S Goodness of Fit o^jaJ ua^jj^ua jUHI 


: Excel Test 

= 0.05 *^ c * 4. &^A ^)±Lkl ^.x.nln CIjI^LouJI ^ji ,Vq"i». } 

^3 ^jJa Cjl^ALJkLA]| ^ 



A 

B 

C 

D 

E 

F 

Q 

H 

1 

X 

Ordered x 

Order 

s 

F 

S-F 

abs(S-F) 

D 

2 

-0.300232159133884 

-2.57758074440062 

0 

=02/100 

=NORMDIST(B2,0,1,TRUE) 

=D2-E2 

=ABS(F2) 

=MAX(G:G) 

3 

-1.27768316815491 

-2.18358763959258 

1 

=03/100 

=NORMDIST(B3,0,1,TRUE) 

=D3-E3 

=ABS(F3) 

1.36/SQRT(100) 

4 

0.244257307713269 

-2.1179312170716 

2 

=04/100 

=NORMDIST(B4,0,1,TRUE) 

=D4-E4 

=ABS(F4) 

=1.36/10 

5 

1.27647354020155 

-1.84691089089028 

3 

=05/100 

=NORMDIST(B5,0,1,TRUE) 

=D5-E5 

=ABS(F5) 


6 

1.19835021905601 

-1.77480615093372 

4 

=06/100 

=NORMDIST(B6,0,1,TRUE) 

=D6-E6 

=ABS(F6) 


7 

1.73313310369849 

-1.74248270923271 

5 

=07/100 

=NORMDIST(B7,0,1,TRUE) 

=D7-E7 

=ABS(F7) 


8 

-2.18358763959258 

-1 .69043232745025 

6 

=08/100 

=NORMDIST(B8,0,1,TRUE) 

=D8-E8 

=ABS(F8) 


9 

-0.234181243286002 

-1.61239768203814 

7 

=09/100 

=NORMDIST(B9,0,1,TRUE) 

=D9-E9 

=ABS(F9) 


10 

1 .09502252598759 

-1.55889210873283 

8 

=010/100 

=NORMDIST(B1 0.0.1. TRUE) 

=D10-E10 

=ABS(F10) 


11 

-1 .08670064946636 

-1.52157099364558 

9 

=011/100 

=NORMDIST(B1 1.0.1. TRUE) 

=D1 1-E1 1 

=ABS(F1 1) 


1? 

-0.690204160491703 

-1.44418663694523 

10 

=012/100 

=NORMDIST(B12,0,1,TRUE) 

=D12-E12 

=ABS(F12) 


13 

-1 .69043232745025 

-1.37184997583972 

11 

=013/100 

=NORMDIST(B1 3,0,1 .TRUE) 

=D13-E13 

=ABS(F13) 


14 

-1.84691089089028 

-1.27976363728521 

12 

=014/100 

=NORMDIST(B1 4.0.1 .TRUE) 

=D14-E14 

=ABS(F14) 


15 

-0.977629497356247 

-1.27768316815491 

13 

=015/100 

=NORMDIST(B15, 0.1. TRUE) 

=D1 5-E1 5 

=ABS(F15) 


16 

-0.77350705396384 

-1.20117874757852 

14 

=016/100 

=NORMDIST(B1 6.0.1 .TRUE) 

=D16-E16 

=ABS(F16) 


17 

-2.1179312170716 

-1.11573854155722 

15 

=017/100 

=NORMDIST(B1 7.0.1 .TRUE) 

=D17-E17 

=ABS(F17) 


18 

-0.567924871575087 

-1 .08670064946636 

16 

=018/100 

=NORMDIST(B1 8.0.1 .TRUE) 

=D18-E18 

=ABS(F18) 


19 

-0.404047568736132 

-1.05467506728019 

17 

=019/100 

=NORMDIST(B1 9.0.1 .TRUE) 

=D19-E19 

=ABS(F19) 


20 

0.134853053168627 

-1.0269309314026 

18 

=020/100 

=NORMDIST(B20.0,1 .TRUE) 

=D20-E20 

=ABS(F20) 



: ^1U1I a+M\ Uux*1\ ^ aSj iUI ^ 
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A 

B 

c 

D 

E 

F 

G 

H 

1 

X 

Ordered x 

Order 

S 

F 

S-F 

abs(S-F) 

D 

2 

-0.300232159 

-2.577580744 

0 

0 

0.004974761 

-0.004974761 

0.004974761 

0.067999897 

3 

-1.277683168 

-2.18358764 

1 

0.01 

0.01449623 

-0.00449623 

0.00449623 

1.36/SQRT(100) 

4 

0.244257308 

-2.117931217 

2 

0.02 

0.017090386 

0.002909614 

0.002909614 

0.136 

5 

1 .27647354 

-1.846910891 

3 

0.03 

0.032379967 

-0.002379967 

0.002379967 


6 

1.198350219 

-1.774806151 

4 

0.04 

0.037964902 

0.002035098 

0.002035098 


7 

1.733133104 

-1 .742482709 

5 

0.05 

0.040711966 

0.009288034 

0.009288034 


8 

-2.18358764 

-1.690432327 

6 

0.06 

0.045472609 

0.014527391 

0.014527391 


9 

-0.234181243 

-1.612397682 

7 

0.07 

0.053437708 

0.016562292 

0.016562292 


10 

1 .095022526 

-1.558892109 

8 

0.08 

0.059510969 

0.020489031 

0.020489031 


11 

-1 .086700649 

-1.521570994 

9 

0.09 

0.064058326 

0.025941674 

0.025941674 


12 

-0.69020416 

-1.444186637 

10 

0.1 

0.074343284 

0.025656716 

0.025656716 


13 

-1.690432327 

-1.371849976 

11 

0.11 

0.08505513 

0.02494487 

0.02494487 


14 

-1.846910891 

-1.279763637 

12 

0.12 

0.100314204 

0.019685796 

0.019685796 


15 

-0.977629497 

-1.277683168 

13 

0.13 

0.100680647 

0.029319353 

0.029319353 


16 

-0.773507054 

-1.201178748 

14 

0.14 

0.114840997 

0.025159003 

0.025159003 


17 

-2.117931217 

-1.115738542 

15 

0.15 

0.132267079 

0.017732921 

0.017732921 


18 

-0.567924872 

-1.086700649 

16 

0.16 

0.1385846 

0.0214154 

0.0214154 


19 

-0.404047569 

-1 .054675067 

17 

0.17 

0.145787005 

0.024212995 

0.024212995 


20 

0.134853053 

-1.026930931 

18 

0.18 

0.15222651 

0.02777349 

0.02777349 



i _ <tl 3—\\ liljl: ; jljlll 


133 


SIMAN (SIMulation ANalysis) SlSU^t SISUj} 

jLLIj model FRAME J^\ L > SIMAN c> cW^ll uj^J 

EXPERIMENT FRAME 

Cj ^ jx>x>a ixll L—iLlouVI S 1 

SM.MOD MOD lALII BLOCKS A 

^)j-alic. ^jUal ^ Jaj^)jaj ^)UsaJ 

SM.EXP J^S EXP ^L^V' c5^J ELEMENTS 

SIMAN *b»! 

1- C:\SIMAN5\MODEL.EXE EXAMPLE.MOD => EXAMPLE.M 

2- C:\S1MAN5\EXPMT.EXE EXAMPLE. EXP ====> EXAMPLE. E 

3- C:\SIMAN5\LINKER.EXE EXAMPLE.M EXAMPLE.E ====> EXAMPLE. P 

4- C:\SIMAN5\SIMAN.EXE EXAMPLE.P ===> EXAMPLE. OUT 
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SIMAN <J 

CllDLaLsi^i iJjil tdlli^Luj 4 ^Ja 3 (Jj-a d la ill t—lLuili gl uli ; ENTITIES - 

• 6 1 ' 

4 " '1 \M S'l 1 aSjjj ^ n-v jjjjatLa ; QUEUES A 3 " 

44_al cjlac. 4dVVl Jla CjUjI£1I jA\ f Lki3l U jJ ; RESOURCES *J j-> - 

4 - il » j U, 

(j-a j da J (Jla (jjl£ (J£j d-ali. (JlaJj ; ATTRIBUTES dlij-a - 

UaAdll 

4_s3Ui j\\ uc. Jla pUiSlI aJU du^i ^ Jlajj : GLOBAL VARIABLES ^ dil j^L° - 

^cJI A^Hall dlVVI 3.3C. t^UaJI ^3 

: SIMAN 

: MODEL BLOCKS 

BEGIN, Model Listing, Model Name; 

CREATE, Batch Size, Offset Time: Interval, Maximum 
Batches; ( CREATE: EXPONENTIAL ( 4 . 4 ) ) 

ASSIGN: Variable or Attribute = Value: repeats; 

QUEUE, Queue ID, Capacity, Balk Label; 

SEIZE, Priority: Resource ID, Number of Units : repeats ; 

(SEIZE, 3: Worker, 2; / SEIZE: Machine : Worker ) 

DELAY: Duration, Storage ID; 

RELEASE: Resource ID, Quantity to Release: repeats; 

COUNT: Counter ID, Counter Increment; 

(COUNT: JobsDone ; / COUNT: 7, BatchSize) 

DISPOSE; 

MARK (Attribute ID) ; 

* A modifier that can be added to any block in the 
model . 

* It stores the time at which an entity 
arrives at the block in an attribute of the 
activating entity 
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TALLY: Tally ID, Value; 

* Tally ID: specifies the tally register to which 
the observations are added (Tally's name or 
number defined in TALLIES) 

* Value: specifies the value recorded at each 
entity's arrival at the block. It can be any 
SIMAN defined or user defined variable or an 
expression involving one or more variables 

* Interval ( Attribute ID) : To record the elapsed 
time (TNOW - Attribute Value) 

* Between: To Record the time between successive 
arrivals to the block. (TNOW - Time of 
Previous Arrival) 

BRANCH, Max Number of Branches: 

WITH, Probability, Label: 

IF, Condition, Label: 

ELSE, Label: 

ALWAYS, Label; 

(BRANCH, 2: ALWAYS, Repeat: 

IF, TNOW < 4, Go;) 

: EXPERIMENT ELEMENTS 

PROJECT, Title, Analyst Name , Date , Summary Report; 

ATTRIBUTES: Number, Name (Index), Initial Values, 

... : repeats ; 

QUEUES: Number, Name, Ranking Criterion: repeats; {FIFO, 
LIFO, LVF (A ID), HVF (A ID)} 

RESOURCES: Number, Name, Capacity: repeats; 

COUNTERS: Number, Name, Limit, Initialize Option, Output 
File: repeats; 

REPLICATE: Number of Replications, Beginning Time, 
Replication Length, Initialize System, 
Initialize Statistics, Warm-Up Period; 
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DSTATS : Number, Expression, Name, Output File: repeats; 

* To record statistics about time-dependent 
variables 

* For sequences of values persisting over a 

period of time 

* The statistics for the sequences of values are 
weighed by the length of the period the value 
persist 

TALLIES: Number, Name, Output File: repeats; 

* To record statistics about observational data 

* For sequences of values that are one-shot 

(non-persistent) 

* The statistics for the sequences are based on 
equally weighed observations 

VARIABLES: Number, Name (Index), Initial Values, ...: 
repeats ; 

STORAGES: Number, Name: repeats; (Associated with DELAY 
block) 
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The Single Machine Problem 

AjtJoS (JjVI ^ j-ill L-aila ^UljV A_i£La ^Jc. JLadxj A_uj^)j 

Ajoia^. JbtJ (Jj-saJ ^j>a .A-lSL^lj A-llc. (Jxtx.H JjjlSji 4 ^Vl^. jj \ Q 

Axia^ll () J* AjulllLa Ajtin3 Jj-aJ (J^VI ^j-a AjlIo 3 (Jjl 



.A-i^Lall ^Ac- 3 


t Cl lloL-u 3 J (JS (3^ 


Type 1 Arrivals 




Buffer 


Machine 


Type 2 Arrivals 


Out 


,dAiil£]| ^ ^LSII . 

.tlilii^a ^ ProcessTime ^ . A'd l ^sic. lU*JI Cy*jj JobTybe ^ £ jj - 

. Buffer <1 _> jj liA jjjUall - 


- CREATE arriving jobs. 

-ASSIGN values to ProcessTime and JobType. 

- QUEUE the jobs for machine in the Buffer 

- SEIZE the machine. 

- DELAY by ProcessTime. 

- RELEASE the machine. 

- COUNT the JobType completed. 

- DISPOSE of the finished jobs. 


Jjj-a ^S> U£U]| - 
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SM.EXP l iL. 

BEGIN; 

;Single Machine job Shop 

PROJECT, Single Machine, OR241; 

ATTRIBUTES: l.JobType: 

2, ProcessTime; 

RESOURCES: 1, Machine, capacity(l); 

QUEUES: 1, Buffer; 

COUNTERS: 1, Type 1 Job Count: 

2, Type 2 Job Count; 

REPLICATE, 1, 0, 480; 

END; 


SM.MOD liL. 


BEGIN; 

;Single machine job shop 
Attributes: JobType, ProcwssTime 
Resources: Machine 
;Queue: Buffer 

CREATE: 10; Create type 1 jobs 
ASSIGN: JobType=l: 

ProcessTime=4: 

NEXT(process); 

CREATE, 1, 5: 6; Create type 2 jobs 
ASSIGN: JobType=2: 

ProcessTime=3; 
processQUEUE, Buffer; 

SEIZE, 1 : machine, 1 ; 

DELAY: ProcessTime; 
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RELEASE: machine; 
COUNT: JobType; 
DISPOSE; 

END; 


^ ji j j ^ j lllULa 


Jxj 


1- C:\SIMAN5\MODEL.EXE SM.MOD ===> SM.M 

2- C:\SIMAN5\EXPMT.EXE SM.EXP ====> SM.E 

3- C:\SIMAN5\LINKER.EXE SM.M SM.E ====> SM.P 

4- C:\SIMAN5\SIMAN.EXE SM.P ====> SM.OUT 


SIMAN V - License #6666666 
Systems Modeling Corporation 




SM.OUT 


Summary for Replication 1 of 1 

Project: Single Machine Run execution date : 7/28/2002 

Analyst: OR241 Model revision date: 7/28/2002 

Replication ended at time : 480.0 

COUNTERS 


Identifier Count Limit 


Type 1 Job Count 48 Infinite 

Type 2 Job Count 79 Infinite 

Execution time: 0.00 minutes. 

Simulation run complete. 
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: 2 

2)^4 (_) (_] j ■ ^a^lj ^AjLq 4_Lq^I (jl ^ ‘ ^ ^ ^ ^jjjLuJI ^ j^a ill u_fl jxm 

j^Ic- (_J«axJI^ Ua.liJl (j-aj ‘(Jj-4^ 6 ^*‘ -' jlaJ (j-llull ^^ill (_j-a A-inill j ^JjjlA} JQ JajajjlaJ 

4.5 j 1.5 lW L5-^' cS- 1 ^- 2 6 j 2 qh <_5jL-A« JjVl 

;UJl!ill i" '1 d . ^V1 ^a^l 
. Machine Utilization Ai£UJ' AJUi -1 


^jAUl ^2 0^)ialail A-La2) 2.2c. -2 

_ A-laill J h II ^2 -3 

2yj l- 0 4-La jl _4 


Type 1 Arrivals 
EXP(IO) 


Out 


Machine 
Type 1 PT 
U(2,6) 

Type 2 PT 
U(1 .5,4.5) 

SM2.EXP :^>ja4h <-iL» 

BEGIN; 

;Modified Single Machine job Shop 

PROJECT, Single Machine, OR241; 

ATTRIBUTES: JobType : ProcessTime: ArrTime; 

RESOURCES: Machine; 

QUEUES: Buffer; 

COUNTERS: Type 1 Job Count: 

Type 2 Job Count; 

TALLIES: Flowtime: 

ExitPeriod; 


Buffer 


Type 2 Arrivals 
EXP(6) 
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DSTATS : NQ(Buffer), Queue Length: 

NR(Machine), Machine Utilization: 
REPLICATE, 1, 0, 480; 

END; 


SM2.MOD ^ 

BEGIN; 

;Modified Single machine job shop 


CREATE: EXPO(10): MARK (ArrTime ) ; 

ASSIGN: JobType=l : 

ProcessTime=UNIF ( 2 , 6 ) : 

NEXT (process ) ; 

CREATE, 1, 5: EXPO (6): MARK (ArrTime ) ; 

ASSIGN: JobType=2 : 

ProcessTime=UNIF ( 1 . 5 , 4 . 5 ) ; 
process QUEUE, Buffer; 

SEIZE: machine; 

DELAY: ProcessTime; 

RELEASE: machine; 

TALLY: 1, INTERVAL (ArrTime ) ; 

TALLY: 2, BETWEEN; 

COUNT: JobType; 

DISPOSE; 

END; 

jij 4'j-ViU J dlULa 4gb£ -IxJ 

1- C:\SIMAN5\MODEL.EXE S M2. MOD ====> SM2.M 

2- C:\SIMAN5\EXPMT.EXE SM2.EXP ====> SM2.E 

3- C:\SIMAN5\LINKER.EXE SM2.M SM2.E ====> SM2.P 

4- C:\SIMAN5\SIMAN.EXE SM2.P ====> SM2.0UT 
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SM2.QUT 


SIMAN V - License #6666666 
Systems Modeling Corporation 

Summary for Replication 1 of 1 

Project : 

7/29/2002 
Analyst : 

7/29/2002 

Replication ended at time : 480.0 

TALLY VARIABLES 

Identifier Average Variation Minimum Maximum 

Observations 


Single Machine 


OR241 


Run execution date 


Model revision date: 


Flowtime 

ExitPeriod 


Identifier 

Value 


7 . 6548 
4 .1137 


.56697 
. 61447 


1.5939 

1.5089 


18.865 

18.021 


116 

115 


DISCRETE-CHANGE VARIABLES 


Average Variation Minimum Maximum Final 


Queue Length 

1.0582 

1.1846 

.00000 

5.0000 

1.0000 

Machine Utilization 

.80701 

.48902 

.00000 

1.0000 

1.0000 



COUNTERS 





Identifier 


Count 

Limit 



Type 

1 Job 

Count 

43 

Infinite 

Type 

2 Job 

Count 

73 

Infinite 


Execution time: 0.00 minutes. 
Simulation run complete. 
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: 3 


: Two Job Types and Two Workstation (-ijUajil £)&jj 


Repair 


Reject 


111 


Buffer 


11 


Depart 


Good 


Buffer 


Machine Inspector 

JlxJ £.1^,1 j AI^Ia l.g.jlc. (_]a*J| ^aJJ ^£1 J}I^)a]I ^Ja^ll 


A.Ja^A 


,WC* 


• V 


cilia. A_i5lj Aj£Ia j-lLujj ^11 jli A. i^I.aII L5 Jc. AjIaC- 


fiAlaJl ^Ja^ll tig jlxJ jl jl A.a Ix-raA^! ^Ja^ll C Vlx-a'l 

1*11^ j^\ A1£La 1I ^Jl (_£^}^.l fi^)A 1 ^.a.jU/n'l jLxJ ^lll ^la^ll j ^aUaJl ^pLxJ AjJa ^3 ^)a]| 

# fi^lc.| Jalal-All ^)iaj| (Ja*JI jlxJ 

(Jx*a*l ^lll C_JulIa ^ll j)A jjJC. 9 jIaJ PaoI j^A jjdjLo j)A j 

a j JViiaI I ^Jakll £^jPI £y* 70% J JjVi (J* 30% l£4> 

^ A-iLla^l IgJ (J jVI ^ ^ill cJullaj t^j-ra^gll A Ja^.A j AI^IaII j}A (J£ AiC. L_JJ^)J l.g.jlc. (JaxII 

j)A (JjVI ^^ll ^J^PPl j)A (JjVI £^)^ll 6-l^.l^]| j)Ax>a ^jldll ^ clljUaj 

(J^VI ^^ill ^llJ ^ fi-AJa^ll j)A 4^)^jlla]l ^is 1$-1 J) a .ra j LlO V A_1 ^)a ^ lll-la ^ll 

Clut£ lit ^ IxaJ ^^}Aa ^)JC- A_lLla 3 VI ^aliaJ # Ljaj| (J ^jj-a ^ll C # U*i^k L_U^)a C_£ulja^]| j)A 

^Jc. ^JaIujJ (JajlII jli (J jVI ^ ^ill j)A A^lJaj (Jjj-a j *lil l.^.jlc- (JaxJ ^ill (jA A-Lllaj 

illli^j A-lLlaSl (Jslj A1 £Ia]| ^j^jUa ^Jl Ji^xj l.g.»J*l**a*l ^l^ ^laflll t^-la^jV J A-ljl^ll AjtJaall 

■ VlC. ^■W’uVl A-lLjaiVl (J-* all^aj CLl!>lj A2k jJ l^A j 6^lc.j AjUc. ^ A,jL>aM (J51 

^ A.jg. ) U^a'l jIjl-o ^ ^ ^ AJa^-A AiC. j AI^LaII 

( 5,8,10) L5-^ ^ j' l^J^ 0° J^' CH^ ^^*-1^ cJ^J L X^" LX j 

|Q^0 t^alJa ill aAia. (. Vu^Vi L^_1 a 80^^) A-laa-A AiC. ^j^a^Vl C_fljUa ^ll 

^j^jlia ^Jl ^ l.^.»J 1j>-^ 1 ^L*J <• Vu^-Vi l.£. 1a 10% tlx^a ll ^aDa ill A_ila^3^)A C 11^1 l.£. 1a 

AJU. ^JC. ^)Ja_l]l ^js~ix.\ C_kjlla^ll ^)A ^ili ^)A (j£ AiLuJl L_LujJ| ^AI^La]! 

# Clll^)A "b>lC- l.^.jle- (JajlII D^lc-j (j^-l Ai. l-laj ^1 (jl Ja^y <- ^%\W fi^lc.| 
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La£ 4_ljLl*ja dllil^ijl j ]-i,.ij"'^j 



Regular 


Rework 



Mean 

Std 

Mean 

Std 

Type 1 

5 

2 

4 

1 

Type 2 

3 

1 

2 

1 


4 ^ 


-r-j- (_j- ^-LUUI (JJaJU. j — r UV , ( j~ 

AJIjlSj j^jLLa (_J£ C^F" l " '' '' ‘ ^ •' ^ ' (jl ' >>■'' .ll^p ^ KM J^xll ■ 


^3 ^Jaall AJjxILjjJ (_ji]l ( 1 ®4-la _jll ^4jjl L^ 0 ^ ^ (JS3 ^j-^i^-aM 4.21x3 (J-ajujj j j 

<f lliill 

SM3.EXP :^>j»at LiL> 


BEGIN; 

PROJECT, 

ATTRIBUTES: 

VARIABLES: 


RESOURCES: 

STORAGES: 

QUEUES: 

COUNTERS: 

TALLIES: 

DSTATS: 


REPLICATE, 

END; 


Two Job Types and Two Workstation, OR241; 
Timeln: JobType: Status: Priority; 

Mean(2,2), 5,3, 

4,2: 

Std(2,2), 2,1, 

1 , 1 ; 

Machine: Inspector; 

InspTypel: InspType2; 

MachineQ, LVF(Priority): 

InspectQ, LVF(Priority); 

Rejects; 

Type 1 Time in Sys,: Type 2 Time in Sys; 
NQ(MachineQ), Machine Queue: 

NQ(InspectQ), Inspector Queue: 

NR(Machine), Machine Utilization: 
NR(Inspector), Inspector Utilization: 
NSTO(InspTypel), Inspector Type 1 Utilization: 
NST0(InspType2), Inspector Type 2 Utilization; 
1,0,480; 
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SM3.MOD Lila 

BEGIN; 



CREATE: 

EXPO(9): 

MARK(TimeIn); 


ASSIGN: 

JobType = DISC(0.3,1,1.0,2): 
Status = 1: 

Priority = JobType; 

Merge 

QUEUE, 

MachineQ; 


SEIZE: 

Machine; 


DELAY: 

NORM(Mean(JobType, Status), 
Std (JobT y pe, Status)); 


RELEASE: 

Machine; 


QUEUE, 

InspectQ; 


SEIZE: 

Inspector; 


DELAY: 

TRIA(5,8,10), JobType; 


RELEASE: 

Inspector; 


BRANCH, 

1: 

WITH, 0.8, Good: 
WITH, 0.1, Reject: 
WITH, 0.1, Repair; 

Good 

TALLY: 

JobType, INT(TimeIn): DISPOSE; 

Reject 

COUNT: 

Rejects: DISPOSE; 

Repair 

END; 

ASSIGN: 

Status = 2: 

Priority = 3: NEXT(Merge); 


^ Ji j 4 'j-^'iU j ^ j CiUL 4j\2£ 




1- C:\SIMAN5\MODEL.EXE SM3.MOD ====> SM3.M 

2- C:\SIMAN5\EXPMT.EXE SM3.EXP ====> SM3.E 

3- C:\SIMAN5\LINKER.EXE SM3.M SM3.E ====> SM3.P 

4- C:\SIMAN5\SIMAN.EXE SM3.P ====> SM3.0UT 
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SM3.QUT 


SIMAN V - License #6666666 
Systems Modeling Corporation 

Summary for Replication 1 of 1 

8 / 2/2002 
8 / 2/2002 

Replication ended at time : 480.0 

TALLY VARIABLES 


Project: 
Analyst : 


Two Job Types and Two Wo 
OR241 


Run execution date : 
Model revision date: 


Identifier 


Average 

Variation 

Minimum 

Maximum 

Observations 

Type 1 Time in 

Sys 

23.963 

.38340 

13.829 

56.723 

23 

Type 2 Time in 

Sys 

50.847 

. 88666 

9.8338 

202.42 

24 



DISCRETE-CHANGE VARIABLES 



Identifier 


Average 

Variation 

Minimum 

Maximum 

Final Value 


Machine Queue 

. 40941 

2.2953 

.00000 

5.0000 

.00000 

Inspector Queue 

2.6506 

.87934 

.00000 

8.0000 

3.0000 

Machine Utilization 

. 49982 

1.0003 

.00000 

1.0000 

1.0000 

Inspector Utilization 

. 94047 

.25159 

.00000 

1.0000 

1.0000 

Inspector Type 1 Utili 

. 43984 

1.1285 

.00000 

1.0000 

.00000 

Inspector Type 2 Utili 

.50063 

.99874 

.00000 

1.0000 

1.0000 


COUNTERS 


Identifier Count Limit 


Rejects 7 Infinite 


Execution time: 0.00 minutes. 
Simulation run complete . 
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IjjJjLoJ 


1) MODEL FILE: SIMPLE QUEUEING EXAMPLE 
BEGIN; 

CREATE: EXPO(4.4); 

QUEUE, BUFFER; 

SEIZE: MACHINE; 

DELAY: TRIA(3.2,4.2,5.2); 

RELEASE: MACHINE; 

COUNT: JOBSDONE; 

DISPOSE; 


END; 


EXPERMINT FILE: SIMPLE QUEUEING EXAMPLE 
BEGIN; 

PROJECT, SAMPLE PROBLEM; 
DISCRETE, 100; 

QUEUES: BUFFER; 

RESOURCES: MACHINE; 

COUNTERS: JOBSDONE; 

REPLICATE, 1, 0, 480; 

END; 
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2) MODEL FILE: Simple Processing System 


Model statements for module: Arrive 1 


42$ 

CREATE, 

1 :EXPO( 5.0):MARK(Time of Arrival); 

3$ 

STATION, 

In Door; 

51$ 

TRACE, 

-1, "-Arrived to system at station In Door\n":; 

6$ 

ASSIGN: 

Picture=Default; 

27$ 

DELAY: 

0.; 

55$ 

TRACE, 

-1, "-Transferred to next module\n"::NEXT(0$); 


Model statements for module: Server 1 


0$ 

STATION, 

Machine; 

158$ 

TRACE, 

-1, "-Arrived to station Machine\n":; 

121$ 

DELAY: 

0.; 

165$ 

TRACE, 

-1, "-Waiting for resource Machine R\n" 

82$ 

QUEUE, 

Machine R Q:MARK(QueueTime); 

83$ 

SEIZE, 

1: 


Machine_R, 1 ; 

192$ BRANCH, 1: 


193$ 

95$ 

202 $ 


If,RTYP(Machine_R).eq.2, 1 93 $,Y es: 
lf,RTYP(Machine_R).eq. 1 ,95$, Yes; 

MOVE: Machine_R, Machine; 

TALLY : Machine R Q Queue Time,INT(QueueTime), 1 ; 

DELAY: 0.0; 

TRACE, -1, "-Delay for processing time TRIA( 1, 4, 8)\n":; 
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84$ 

DELAY: 

TRIA( 1, 4, 8); 

166$ 

TRACE, 

-1, "-Releasing resource\n":; 

85$ 

RELEASE: 

Machine R,l; 

149$ 

DELAY: 

0.; 

172$ 

TRACE, 

-1, "-Transferred to next module\n"::NEXT(2$); 


Model statements for module: Depart 1 


2$ 

STATION, 

Out Door; 

233$ 

TRACE, 

-1, "-Arrived to station Out Door\n":; 

203$ 

DELAY: 

0.; 

225$ 

COUNT: 

Production, 1 ; 

230$ 

TALLY: 

Flowtime, Interval(Time of Arrival), 1 ; 

240$ 

TRACE, 

-1, "-Disposing entity\n":; 

232$ 

DISPOSE; 



EXPERMINT FILE: Simple Processing System 

PROJECT, Simple Processing System, Desdemona Rocketship; 

ATTRIBUTES: QueueTime: 

Time of Arrival; 

QUEUES: Machine_R_Q,FlFO; 

PICTURES: Default; 

RESOURCES: Machine_R,Capacity( 1 Stationary; 
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STATIONS: In Door: 

Out Door: 

Machine; 

COUNTERS: Production; 

TALLIES: Machine R Q Queue Time: 

Llowtime; 

DSTATS: NR(Machine_R),Machine_R Busy: 

NQ(Machine_R_Q),# in Machine_R_Q: 
MR(Machine_R),Machine_R Available; 

REPLICATE, 1,0.0, 15, Yes, Yes; 
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3) MODEL FILE: Electronic Assembly and Test 


Model statements for module: Arrive 1 


50$ 

CREATE, 

1 :EXPO( 5 ):MARK(Arrival Time); 

51$ 

ASSIGN: 

Sealer Time=TRIA( 1,3,4); 

11$ 

STATION, 

Part A Arrive; 

59$ 

TRACE, 

-1, "-Arrived to system at station Part A Arrive\n":; 

14$ 

ASSIGN: 

Picture=Default; 

35$ 

DELAY: 

0.; 

64$ 

TRACE, 

-1, "-Transferred to station Part A Prep\n":; 

37$ 

ROUTE: 

2, Part A Prep; 


Model statements for module: Arrive 2 


129$ 

CREATE, 

4:EXPO( 30 ):MARK( Arrival Time); 

130$ 

ASSIGN: 

Sealer Time=NORM( 2.4 , 0.5 ); 

90$ 

STATION, 

Part B Arrive; 

138$ 

TRACE, 

-1, "-Arrived to system at station Part B Arrive\n" 

93$ 

ASSIGN: 

Picture=Default; 

114$ 

DELAY: 

0.; 

143$ 

TRACE, 

-1, "-Transferred to station Part B Prep\n":; 

116$ 

ROUTE: 

2, Part B Prep; 
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Model statements for module: Server 1 


0$ 

STATION, 

Part A Prep; 

245$ 

TRACE, 

-1, "-Arrived to station Part A Prep\n":; 

208$ 

DELAY: 

0.; 

252$ 

TRACE, 

-1, "-Waiting for resource Part A Prep R\n" 

169$ 

QUEUE, 

Part A Prep R Q:MARK(QueueTime); 

170$ 

SEIZE, 

1: 


Part A PrepR, 1 ; 

279$ 

BRANCH, 

1: 


If,RTYP(Part A Prep_R).eq.2,280$,Yes: 
If,RTYP(Part A Prep_R).eq.l,182$,Yes; 


280$ 

MOVE: 

Part A Prep R,Part A Prep; 

182$ 

TALLY: 

Part A Prep R Q Queue Time,INT(QueueTime),l; 

289$ 

DELAY: 

0.0; 


TRACE, 

-1, "-Delay for processing time TRIA( 1,4,8 )\n":; 

171$ 

DELAY: 

TRIA( 1,4,8); 

253$ 

TRACE, 

-1, "-Releasing resource\n":; 

172$ 

RELEASE: 

Part A Prep R, 1 ; 

236$ 

DELAY: 

0.; 

258$ 

TRACE, 

-1, "-Transferred to station Sealer\n":; 

176$ 

ROUTE: 

2, Sealer; 


Model statements for module: Server 2 


STATION, Part B Prep; 

TRACE, -1, "-Arrived to station Part B Prep\n":; 

DELAY: 0.; 


2 $ 

366$ 

329$ 
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373$ 

TRACE, 

-1, "-Waiting for resource Part B Prep_R\n":; 

290$ 

QUEUE, 

Part B Prep R Q:MARK(QueueTime); 

291$ 

SEIZE, 

1: 


Part B Prep R, 1 ; 

400$ 

BRANCH, 

1: 


If,RTYP(Part B Prep_R).eq.2,401$,Yes: 


If,RTYP(Part B Prep_R).eq. 1,303$, Yes; 

401$ 

MOVE: 

Part B Prep R,Part B Prep; 

303$ 

TALLY: 

Part B Prep R Q Queue Time,INT(QueueTime),l; 

410$ 

DELAY: 

0.0; 


TRACE, 

-1, "-Delay for processing time TRIA( 3,5,10 )\n":; 

292$ 

DELAY: 

TRIA( 3,5,10); 

374$ 

TRACE, 

-1, "-Releasing resource\n":; 

293$ 

RELEASE: 

Part B Prep R, 1 ; 

357$ 

DELAY: 

0.; 

379$ 

TRACE, 

-1, "-Transferred to station Sealer\n":; 

297$ 

ROUTE: 

2, Sealer; 


Model statements for module: Inspect 1 


4$ 

STATION, 

Sealer; 

523$ 

TRACE, 

-1, "-Arrived to Inspect station Sealer\n":; 

464$ 

DELAY: 

0.; 

411$ 

QUEUE, 

Sealer R Q:MARK(QueueTime); 

412$ 

SEIZE, 

1: 


Sealer_R,l; 

576$ BRANCH, 1: 

If,RTYP(Sealer_R)==2,577$,Yes: 
If, RTYP(Sealer_R)== 1,425$, Yes; 
577$ MOVE: SealerR, Sealer; 
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TALLY: 


425$ 

594$ 


DELAY: 

TRACE, 


probability 0.09\n 


SealerRQ Queue Time,INT(QueueTime),l; 

0 . 0 ; 

-1, "-Delay for processing time Sealer Time with failure 


M . . 


413$ 

DELAY: 

Sealer Time; 

420$ 

BRANCH, 

1: 


With,0 

.09, 531$, Yes: 


Else, 530$, Yes; 

531$ 

TRACE, 

-1, "-Entity failed inspection\n" : ; 

516$ 

DELAY: 

0.0; 

475$ 

RELEASE: 

SealerRQ; 

500$ 

DELAY: 

0.; 

535$ 

TRACE, 

-1, "-Transferred to station ReworkAn":; 

419$ 

ROUTE: 

2, Rework; 

530$ 

TRACE, 

-1, "-Entity passed inspection\n":; 

515$ 

DELAY: 

0.0; 

414$ 

RELEASE: 

SealerRQ; 

499$ 

DELAY: 

0.; 

541$ 

TRACE, 

-1, "-Transferring to station ShippingAn 

418$ 

ROUTE: 

2, Shipping; 


Model statements for module: Inspect 2 


6$ 

STATION, 

Rework; 

707$ 

TRACE, 

-1, "-Arrived to Inspect station ReworkAn" 

648$ 

DELAY: 

0.; 

595$ 

QUEUE, 

Rework R Q:MARK(QueueTime); 
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596$ SEIZE, 1: 

ReworkR, 1 ; 

760$ BRANCH, 1: 

If,RTYP(Rework_R)==2, 7 6 1 $,Yes: 

If, RTYP(Rework_R)== 1,609$, Yes; 

76 1 $ MOVE : ReworkR, Rework; 

609$ TALLY: Rework R Q Queue Time, INT(QueueTime),l; 

778$ DELAY: 0.0; 

TRACE, -1, "-Delay for processing time EXPO( 45 ) with failure 

probability ,2\n":; 

597$ DELAY: EXPO( 45 ); 

604$ BRANCH, 1: 

With, .2, 715$, Yes: 

Else, 714$, Yes; 

715$ TRACE, - 1, "-Entity failed inspection^" : ; 

700$ DELAY: 0.0; 

659$ RELEASE: Rework_R,l; 

684$ DELAY: 0.; 

719$ TRACE, - 1, "-Transferred to station Scrap\n":; 

603$ ROUTE: 2, Scrap; 

714$ TRACE, -1, "-Entity passed inspection^":; 

699$ DELAY: 0.0; 

598$ RELEASE: Rework_R,l; 

683$ DELAY: 0.; 

725$ TRACE, -1, "-Transferring to station Salvaged Parts\n":; 

602$ ROUTE: 2, Salvaged Parts; 


Model statements for module: Depart 1 
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8$ 

STATION, 

Shipping; 

809$ 

TRACE, 

-1, "-Arrived to station Shipping\n":; 

779$ 

DELAY: 

0.; 

801$ 

COUNT: 

Shipping_C,l; 

806$ 

TALLY: 

Shipping_T a, Interval(Arrival Time), 1 ; 

816$ 

TRACE, 

-1, "-Disposing entity\n":; 

808$ 

DISPOSE; 



Model statements for module: Depart 2 


9$ 

STATION, 

Salvaged Parts; 

848$ 

TRACE, 

-1, "-Arrived to station Salvaged Parts\n":; 

818$ 

DELAY: 

0.; 

840$ 

COUNT: 

Salvaged Parts_C,l; 

845$ 

TALLY: 

Salvaged Parts_Ta,Interval(Arrival Time),l; 

855$ 

TRACE, 

-1, "-Disposing entity\n":; 

847$ 

DISPOSE; 



Model statements for module: Depart 3 


10$ 

STATION, 

Scrap; 

887$ 

TRACE, 

-1, "-Arrived to station Scrap\n":; 

857$ 

DELAY: 

0.; 

879$ 

COUNT: 

Scrap_C,l; 

884$ 

TALLY: 

Scrap_Ta,Interval(Arrival Time), 1 ; 

894$ 

TRACE, 

-1, "-Disposing entity\n":; 
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886 $ 


DISPOSE; 


EXPERMINT FILE: Electronic Assembly and Test 

PROJECT, Electronic Assembly and Test, Mr. Munchkin; 

ATTRIBUTES: Sealer Time: 

Arrival Time: 

QueueTime; 

QUEUES: Part B Prep_R_Q,FIFO: 

Rework_R_Q,FIFO: 

Part A Prep_R_Q,FIFO: 

Sealer_R_Q,FIFO; 

PICTURES: Default; 

RESOURCES: Sealer_R,Capacity(l,),-, Stationary: 

Part A Prep_R,Capacity(l,),-, Stationary: 
Rework_R,Capacity(l,),-, Stationary: 

Part B Prep_R,Capacity(l,),-, Stationary; 

STATIONS: Part B Arrive: 

Shipping: 

Rework: 

Part B Prep: 

Sealer: 

Part A Prep: 

Scrap: 

Part A Arrive: 

Salvaged Parts; 

COUNTERS: Salvaged Parts C: 
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Scrap_C: 

Shipping_C; 


TALLIES: Salvaged PartsTa: 

ReworkRQ Queue Time: 

SealerRQ Queue Time: 

ScrapTa: 

Part B PrepRQ Queue Time: 

ShippingTa: 

Part A Prep R Q Queue Time; 

DSTATS: NQ(Rework R Q),# in Rework R Q: 

NR(Part A Prep_R),Part A PrepR Busy: 
NQ(Sealer R Q),# in Sealer R Q: 

MR(Part B Prep_R),Part B Prep R Available: 
NQ(Part A Prep R Q),# in Part A Prep R Q: 
MR(Sealer_R),Sealer_R Available: 

MR(Part A Prep_R),Part A Prep R Available: 
MR(Rework_R),Rework_R Available: 
NR(Sealer_R),Sealer_R Busy: 
NR(Rework_R),Rework_R Busy: 

NR(Part B Prep_R),Part B Prep R Busy: 
NQ(Part B Prep R Q),# in Part B Prep R Q; 

REPLICATE, 1,0.0,2000, Yes, Yes; 
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SIMAN ( SIMulation AINalvsis) »tSU«SI AxS 

JMj MODEL FRAME ^ J-K' C > SIMAN t> ^ Uj^ 

EXPERIMENT FRAME 

^O^A_l]| ^3 j # ^Ua_lll /jAjJa ^.qj-a Ia'I L-jLliuijVI ^ jUal 

SM.MOD Jl^S mod <iL^V' cr^J BLOCKS ^ j* 

^<uujJ Aj^)^Ii]| ^3 # jO ^ aJI jllal 

SM.EXP EXP <iL^V' ELEMENTS 

^gjjjoi j l^.^.V^I j dI£L^a]I dil*J O -0 L5^ SIMAN qI^A,a 11 ajJj 

cJ^W f L5^' <SLS Arena 0*^ Ig . ^wuJ j 3 j Object-Orientation 

Ig.W.-N Ji3j .Arena GUI wL^aII c‘ i Ai ^,^'A'i ( ^!illj 

AjUi£ ^ Ljajl VBA ^wutull (J jLiIa ^3 Arena 0-^^ 

4 1'^aV \ ^3 \.£, a^o^x’uj.) ^ c k 
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4_IiLai ;Vji 

:1 Jl» 

^JaaL^Q ^SJ (Jx^a 1 ^ Ja. ^)j£l gAjJ >3 Jo Uxn jl IjUJ c_fl jxji 

.Arena ^ 

oi& (jA ^j^'I'n. 'll ^Jl ^Li^j jxi (j»aj d la. dl ^3 (_Jc. 1 aii djljjl£JI .id jj ^Li^j ^ j a lid 

,cdUil£]| 

Dispose Module ®a^. jl' ^ aVudi j- ^lVill ij Create Module »aa. j ^aki^d ciiljjl£ ad jd 

Create Module 


Create 1 


Cy^y\ | —a jJall Lg-lila ^ l_l&j ^joij Create Module ®a^.jj cil±sl£jl adjj ^ 

^ p* ^ al^. j]| j^ya A^l j Aa. jJ Lo£ ^ * -*•» ' jH ^ l-«i^ .id jdl 3^C- .la^l ^^dikdl 

Basic PrOCeSS AajjjLjiVI Cdlllxudl adilj ^ya l^JJjid ^y* a.la. six ^^Ic. 1 

djCLudl J ji j ^x 1 jn»’< AjjoiLjjVI cjCLaxllj y^Hlh aidldl aix j Arena aa. ji 

,<uIaiV! ^oxa ^ jid, j Arena ^ 
Inter Creation Time ad Jl j^Ls 41 * jl ^c. jl Schedule did j* iA ^ CjIuI£ 3I al jli 
aid! jjl£ll ^ jj aAadij 4 ah-c ^ djljUc. jl a.jUc. l^dc. jitt d kill CjUllfdl .(JCT) 

.ala. jll adx a.ld jj 


i^ldl^ bile. Create °aa.jll ^. Wudi j 

. C ■ ' ‘ ^ l '* v Ajtia3 A ;l a A _ 

_A_JjlaJ A_lLud ^£idl SjLaluil jl 1 ij^a y*\ jl i _ dli jja Adilj - 

j^dl ^tc-l t iia^j-a jl AJIaj jl idlij jl (JiLa^ A-aJl^ A ih« \ - 
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I Ifcllc. -LaxjJaJj CfC^tG J 1 l.g.A«ol ^k. fijlili 

<JUJl Create 

;L-j\. Ujj^VI J-?J-?k..x> ^)^la ^j^al^kJl fijlilj 

04 09 01 10 44 


□ c^y g^o? aa * ife i 


□ P(58^ T]|^ * ^ ► M ►► H *? 


|| \ ^7 O c 5 □ £> O A ^ - £ -r A, ,. « » = ▼ E 


© » aa d l& I* j Jfr ^ a / y £ « ■© ■s ? ® M 


r H H P P ;:;; i;y -D 

J*1 


Basic Process 


□ 

Create 

a 

□ 

o 

Decide 

Da 

Batch 

a 

Separate 

□ 

Assign 

□ 

Record 

0 

Entity 

0 

Queue 

a 

Resource 

B 

Variable 


0 a 

Schedule Set 


Ti n Hi a 


G«a jSt i 


V £r £s ro fN \H 


Name: 

Entity Type: 



▼ 1 |Entity1 

d 

Type: Value: 

Units: 


| Random (Expo) |l 

| Hours 

d 

Entities per Arrival: Max Arrivals: 

First Creation: 


|l | Infinite 

fo!o 


1 ° K 

Cancel 1 

Help 1 



Create module from Basic Process panel selected. 


: J\l\ ^ u ^l j 
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Create 


Name: 


Entity Type: 


| Create 1 jt-J |En%1 jrJ 


Type: Value: 

Units: 

Random (Expo) |l 

| Hours 

E ntities per Arrival: Max Arrivals: 

First Creation: 

|l |lnfinite 

|0.0 


OK 


Cancel 


Help 


Random(Expo) gr 1 ' Type j' 
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Schedule (^j^) Type 



Constant Type 



Expression Type 



Expression Expression jyy*^ Type ^ ^ j' 
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Random(expo) ^ Type ^y 


Create • 

Basic Process 





Name Entity Type| 

Type 

Value Units 

Entities per Arrival Max Arrivals First Creation 

1 

Create 1 Entity 1 

Random (Expo) •*• 

1 Hours 

1 Infinite 0.0 


Random (Expo) 


Schedule 

Constant 

Expression 


Schedule (^j^) Type 


Create • 

Basic Process 



Name Entity Type Type 

Schedule Name Entities per Arrival Max Arrivals 

1 

Create 1 Entity 1 Ischedule ▼ | 

Schedule 1 1 Infinite 



Constant Type ^ jj j' 


Create - 

Basic Process 




Name Entity Type 

Type Value Units Entities per Arrival Max Arrivals 

First Creation 

1 

Create 1 Entity 1 

Constant 1 Hours 1 Infinite 

t°° 1 
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Expression Type 



Name | Entity Type| Type | Expression 

Units | Entities per Arrival| Max Arrivals| First Creation] 

1 

Create 1 Entity 1 Expression I ▼ ] 

Hours 1 Infinite 0.0 


EXP0( Mean ) 

M 



NORM( Mean , StdDev ) 
TRIA( Min , Mode , Max ) 
UNIF( Min , Max ) 

ERLA( ExpoMean , k ) 
BETA( Beta , Alpha ) 
GAMM( Beta , Alpha ) 



j Module Identifier j*-* 3 j 

.'^3' 3i 3° j33j 


Arrival Streem " J j ^ 3' <3-“" £ 3 
j' Random "3' 3^" <33j ^ 3 -“ 
3 Constant "dylii" ji Schedule j-»" 


.Expression 


"^1 Jjic." jill (jjA ' ■ n O' r - dais ^AkluAj 

4-aAS ^ C» 1 1 dijlj * 1 3 ( Li . .. ^ d-»-a j 

.(20 <3-a 33 

aAkAjalAal ^21 "dui Jjll ^JJll" 1-jjXJj 

.«! Ivdl dlldlill (J iad i—ijxJ "did 


."did j!i" £■ jill (jjA dadc. Cao ^AkluAj 
"All (jjlLa ^aj" AAdl daJ3 jl 

."jAldi" £■ jill (j jfLl Lade. CaO ^AdluAj 

"All jiill jjjljLa"-] d ^ iVd'dl dllA^ j 


First Creation Time "3 3 43 3 j"4 3 


."did jj" ^ jill (jjA Cidc. j 


.Ail jj 3 de. d Cdl (Jddjoi ( _ s jh dildl£ll aac. 
(3-aj LaAlC-j .a! jlui ^.3 <dldl£Jl AAc. . d<ii 


; t _ s j'2L£ jj^alL-adll Aal 3 j i .^a i j 
i w\ h>di 

Name f-3 


Entity Type 3^' £3 
Type £3 


Value 


Schedule Name dlid 3' r’A 


Expression jai*a 


Units <— ll-Aa. j 


Entities per Arrival J j <3 3'^ 
Max Arrival J j ^ j 
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First Creation dj' 


JlJ jiJI i 0°. Jjj OA] jA\ AAC- 


(d^Aj Cy^ d jt Aj] jl] ^aJI (j-a j 
"dua jj" jill Lade. 


: SIMAN 4*L Create 

;4jjaj]| (jla 

PROJECT, "Unnamed Pro j ect" , "Dr . A. 

Barry", , , No, Yes, Yes, Yes, No, No, No; 

VARIABLES: Create 

1 .NumberOut, CLEAR (Statistics) , CATEGORY ( "Exclude " ) ; 

PICTURES: Picture . Airplane : 

Picture . Green Ball: 

Picture. Blue Page: 

Picture . Telephone : 

Picture. Blue Ball: 

Picture . Yellow Page: 

Picture . EMail : 

Picture . Yellow Ball: 

Picture . Bike : 

Picture . Report : 

Picture . Van : 

Picture . Widgets : 

Picture . Envelope : 

Picture . Fax : 

Picture . Truck : 

Picture .Letter : 

Picture . Box : 

Picture . Woman : 

Picture . Package : 

Picture . Man : 
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Picture . Diskette : 


Picture . Boat : 

Picture. Red Page: 

Picture . Green Page: 

Picture. Red Ball; 

REPLICATE, 1, , , Yes, Yes, , , , 24 , Hours , No, No; 

ENTITIES: Entity 

1, Picture .Report, 0.0, 0.0, 0.0, 0.0, 0.0,0 . 0, AUTOSTATS (Yes, , ) 


t aid 


Model statements for module: Create 1 


0$ CREATE, 

1 , HoursToBaseTime (0.0) , Entity 
1 :HoursToBaseTime (EXPO (1) ) : NEXT (1$) ; 

1$ ASSIGN: Create 1 . NumberOut=Create 

l.NumberOut + 1; 


Dispose Module 


Dispose 1 


1 A 11 oIa ^ ^ n 


^ .i'j 
jdjtj _ 

_AjjLa-J 4_iLa£. tl^jl - 
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J-aJ-a^.^ ^j^La ^3 ^j^al S^lij 





Dispose - Basic Process 



Name Record Entity Statistics 

1 

Dispose 1 |p | 




(J^juu l _ s ^C- lalij l SJjxll] Ala . j jij-ul 

sAa^ll 

^ajlall (jllSli i"i' f 1 ,-^l dljl£ 111 LaJS ■V'^"' j 

.Vji (_) >m'l 


Name ^*] 

Record Entity lP^' dil«.L^aa.l Ja^u 

Statistics 


: SIMAN Dipose 

<_aia 

PROJECT, "Unnamed Pro j ect" , "Dr . A. 

Barry", , , No, Yes, Yes, Yes, No, No, No; 


VARIABLES: Dispose 

1 .NumberOut, CLEAR (Statistics) , CATEGORY ( "Exclude " ) ; 


REPLICATE, 


1, , , Yes, Yes, , , ,24, Hours , No, No; 


t tlo 


Model statements for module: Dispose 1 
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Dispose 1 . NumberOut=Dispose 


0$ ASSIGN: 

l.NumberOut + 1; 

1$ DISPOSE: Yes; 


jjaIAjj .Dispose j Create lP 3 ' Iaa 



\< A. u.u 3 V 1 ^ Create 



Customer Entity Type Customers Arrive Ah j Name f-^] -^V 

Jsluj jla A^ii j Random (Expo) j* Type y Time Between Arrivals J lB j 
Minutes 3^ ^ Units c> jj 1 ^ Value ^Vl £}. J j ^ CB^ 1 3* j 

Cilijl£ll .ne. 1 Ua Entities per Arrival Jj^j (J£ cue. 3 jj ciiUjl£JI aac. 

0.0 Ca First Creation ( J y-^ j) j' Ep 1 jj Infinite ^ Max Arrival 


; j .I T Ui.^i Create ®AaU ijl < < 


Create • 

Basic Process 




Name 

Entity Type | 

Type Value Units Entities per Arrival Max Arrivals First Creation 

1 

Customers Arrive 

ICustomer I 

Random (Expo) h Minutes 1 Infinite 0 0 
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^1\ <. j (Jx^a 1 dljjl^ jxji ^^2»»jV JaJjoull ^Oj),a \W I^A 

C5^ j Data Modules 

Entity Module 

Jilll Aj J A. iL^Vl dal, lLaa.ll dialj c“ ^j^xiudl Ji^alc. ^l£Jl oA^. j ^Jc. JaiuJallj 


:c5 Hj1I ^)Joxxill (jdll Adua Lq^ dialj 1 -' - 


Entity - Basic Process 



Entity Type 

Initial Picture | Holding Cost / Hour | Initial VA Cost | Initial NVA Cost | Initial Waiting Cost 

Initial Tran Cost) Initial Other Cost 

Report Statistics| 

1 

Customer 

Picture.Report 0.0 0.0 0.0 0.0 

0.0 0.0 

£ 


Double-click hereto add a new roow. 


(J; J^)Joxxi A-adL 


Entity - E 

asic Process 






Entity Type 

Initial Picture 

Holding Cost / Hour 

Initial VA Cost 

Initial NVA Cost 

1 

Customer 

Picture.Report 

0.0 

0.0 

0.0 


Double-click hereto add a new row. 



4-ajSll A il£j j L^lliaxJ A iKj J U jV I Ia jjj-aj dUjl£ll £-1 jjl c. <d‘ik,a LJjx J jj 

^JjVI (JliLVl AiKj J jVl ^)Ual iVI A.qK’t J A-iljVI A^ljdxJi ^jjc. A-<uall A-<iiSj A_JjVI AiLd^Jl 

^ dlg.1 x«o^l IdJ lit AJAd ^.liallujJ A_il j! dull£j j 

•‘die, 

# £J_x-£a^ ^3 0JJJ - 

> > n^x> dl-Vruxi^ - 

^ j - 
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4 •'.a ill aiiLi ^3 Entity ^Jc- JaijJaJlj jlii-J (jjIKlI ClULy 4.1a. j JaJjjidl ^4 ^ail] 

•(C-~ ‘ A?"'" (1)^3^ c " ' •" 1 ‘‘3 ^^lldll (^jiJl 4 ^ a . .-») 


Entity - E 

asic Process 






Entity Type 

Initial Picture 

Holding Cost / Hour 

| Initial VA Cost 

1 

Customer 

| Picture.Man 

Z 

0.0 

0.0 


Double-click he 

Picture Man 

1 4 





Picture, Package 
Picture. Red Ball 
Picture. Red Page 

PirtnrA D An nrt 





Initial aJjI a j ^ ^ Ajllac.1 Jxa 3j!La]l jjc, diUUj jLijI I— t ■ - < I4& h> ^.Sf 

Jjiaxaii 4^-LuJl ^ a. q Kil l Jlijj jjLaj LK (picture Man (J> j S 4 jj^i Ija) Picture 

AaLja^ll jjc. aJ ijVl A^jkll j Initial VA Cost AiC^d' aA , jj | a^AII j Holding Cost/Hour 
Initial A.J jV' <_&]' AiKi j Initial Waiting Cost A-3 ijVl jUalj^l AiKi j initial NVA Cost 
a 4»^' jJ u' j' -^V) Initial Other Cost A-d j' aAKj j Tran Cost 

'C ' » I Lj^jl |j| j (Assign Module Aiuil a.li . j 4-Iajail _jjjl aLS-a-all jl J ' ' "* ' 

.Report Statistics ^ jll =>iia Jc- 

n A't ?• V U -“3 al^V^I (Jj3 

Setup... (3 Run jlaij A^u4j jll A^jUll ^ 


■ Window 

Help 

Setup... 

Go 

F5 

Step 

F10 

Fast-Forward 


Pause 

Esc 

Start Over 

Shift +F5 

End 

Alt+F5 

Check Model 

F4 

Review Errors 


Run Control 

» 

SIMAN 

► 
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^u:jj Project Title £ j >^' j' yc- lili.j' Project Parameters £ jj^l' (JL*-* ^ 
"Cj1_liI£" U jlkl Statistics Collection ^ j Analyst Name 

(al£l^„a]l c.l^i.1 ^llx-a j-aill IaI^uj IAjaI (_>uJj Entities 

Replication Parameters 
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Run Setup 


Speed 

Project Parameters 


Run Control | Reports 

Replication Parameters 


Number of Replications: 

Initialize Between Replications 

F 

W Statistics 

W System 

Warm-up Period: 

Time Units: 


|0 0 

| Hours 

jd 

Replication Length: 

Time Units: 


fio - 

| Hours 


Hours Per Day: 

Base Time Units: 


w~ 

| Hours 

“3 

Terminating Condition: 

1 


OK 


Cancel 


Help 


Warm-up ( j') 1 liA Number of Replications j' slil ja lie. 

aA ^ ^'A\ qa jll jA a jus) acLJU Time Units 0.0 Period 

Igj jaa Transient State AjIIauVI a^Iiai] luaNi j ciilnU.o-J ^ 1 alSL^-oll 

^ Replication Length .(Steady State J] ^ij-aill 

IjiA J! ^ a^Luj 24 Hours Per Day C 5 ^ ciAc-LaJI jijic. .ciAc-Loj JQ 

Base Time (1)^3^ 4 _lujLujV1 ^ ^CjIc-Loj 3 cJ^~^ ^ dAc-Lot .i vw \ 

Run Control «■' j^-VW <=^=^' j Speed . Hours Ua j Units 

.Default NiJaljua^n lg-#ja l$-jLj Reports jjjIjjIIj 

:*b»yt 

I^ja Run _J '' ^ ^ jl F4 ( _ s Jc- daxjJallj i^lU j ^ (j a ^£l!illj jsjkl alSLa-oll (_Jj3 

Check Model £ jl' 
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Run 


Window Help 
Setup... 

Go F5 

Step F10 

Fast-Forward 

Start Over Shift +F 5 


Check Model F4 


Review Errors 

Run Control ► 

SIMAN ► 

ojaLill jg.iVi 



fl ^ dl^jjAd jl ^.LLxkl £-<* 

A-LojIjSII dll J^VI 4-a_lU ^ ^ic. F5 J-a» A«o 1 Lol ^ s-I^^V 



JijfcM 
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SIMAN A*L JllJl 


AjjajJ) tiL. 

PROJECT, "First Example ( Create - Dispose )","Dr. 

A. Barry", , , No, Yes , No, No , No, No, No ; 


VARIABLES: Customers 

Arrive . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude " ) : 
Customers 

Leave . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude" ) ; 


PICTURES: Picture . Airplane : 
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Picture . Green Ball: 
Picture. Blue Page: 
Picture . Telephone : 
Picture. Blue Ball: 
Picture . Yellow Page: 
Picture . EMail : 
Picture . Yellow Ball: 
Picture . Bike : 

Picture . Report : 
Picture . Van : 

Picture . Widgets : 
Picture . Envelope : 
Picture . Fax : 

Picture . Truck : 
Picture .Letter : 
Picture . Box : 

Picture . Woman : 
Picture . Package : 
Picture . Man : 

Picture . Diskette : 
Picture . Boat : 
Picture. Red Page: 
Picture . Green Page: 
Picture. Red Ball; 


REPLICATE, 

1 , , HoursToBaseTime (10), Yes, Yes,,,, 24, Hours , No, No; 


ENTITIES : 


Customer, Picture. Man, 0.0, 0.0, 0.0, 0.0, 0.0,0 . 0, AUTOSTATS (Ye 

s , , ) ; 


gr jjAl]) t 
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Model statements for module: Create 1 


1$ CREATE, 

1 , MinutesToBaseTime (0.0) , Customer : Minute sToBaseTime ( EXPO ( 
1) ) : NEXT (2$) ; 

2$ ASSIGN: Customers 

Arrive . NumberOut=Customers Arrive . NumberOut + 1:NEXT(0$); 


; Model statements for module: Dispose 1 

r 

0$ ASSIGN: Customers 

Leave . NumberOut=Customers Leave . NumberOut + 1; 

5$ DISPOSE: Yes; 
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:2 


Aic. ) Resource ^UaJI ^a c* j^LuJl ^a^aJI ^^Laj s_a ^uj 

ji ^jJc. La J**j es^'j Process Module a^-j ^ j*Jl Ia^I ^Lkill ^ji.A 

; JU 3 I ,jl\ 4lj cm<M 


:Process Module 4-A*^ 


■ 


Process 1 


0 


(^j-^-Aa fiA^. LJU. L^ILojI ^A L t \\^\ ) *fiA^.^]| (_£ j) 1$Ua ^A l ^ n*S \ oA^.^11 ^a-ujl 

.( ¥ ) ^'j £ j^j ( H ) -^'j 
a^I^A Llj!i j i^ILjixiV cjljLii (_^ ol£Li-tt]l jl Aa^Jlji-ttllj oa^^II oaa j 


(_^jJl ^aiaiall (Jjjiikjilll aja^aj Submodel ^ ^In-Vud jLii. 1 $a a^. jJ_o£ .4_^.lIxJl 
(_jjl£Ai 4>l l.» ^\ l <j-« j .Hierarchical User-defined Logic ^ a^I-A I 4_kaJ jj 

aj jj ^ ll ^jl ^ '-»j La j ^ Value Added q' > a-.^ 4-0^2" (jl Q S.a 1 j oa^^j]I oaa 

j' Non-value Added "<aL-^ jac- jl (jjl£ll 1^ 1 quAi jl jLi t> ja j' 
cU*J' l _ s dc- 'ajI jlxdl i. \\\ \ .<:\\ \ .Other " jAl i^" cs' j' Wait " j'-^j" j' Transfer " Jliiil" 

A^ujllJl A-1A11 t- ol 1 t L 0 , . , , i] 
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bile, (jj£j ' jj"'' ■»' ,^'j.iilj 

.AJL <*Ja3 4 ■>■ \\ » ^ - 

# Aal 2 j - 

i'' \\ L ^ y Q -v, _ 

.Cutj - 

; i_jl j > n V V 1 i-i 1-»A. ^ ^JJ^ 3 oialj 



: Type 
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Process 


Name: 

| Process 1 

Logic 

Action: 

| Delay 


Type: 

| [standard 


Standard 


I Submodel 




W Report Statistics 


OK 


Cancel 




Delay Type: 

Units: 

Allocation: 


| T riangular 

▼ | [Hours 

▼ | | Value Added 


Minimum: 

Value (Most Likely): 

Maximum: 


w~ 

1 

fTT~ 



Help 


: Action 


Logic jl sAai-j 


Name: 


Process 1 


Logic 

Action: 


Type: 

~3\ Standard 


3 


Delay 

▼ 


Seize Delay 


Seize Delay Release 


Delay Release 



Delay Type: Units: 

Allocation: 

| Triangular _▼] | Hours 

[Value Added ▼ 

Minimum: Value (Most Likely): 

Maximum: 

fs F~ 

h 5 

1* Report Statistics 

OK 

Cancel Help 



(Triangular <y jj3) Delay Type ^ ^ 
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(Constant Delay Type ^ ^ 



(Normal Delay Type 
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Process 


Name: 

Type: 


| Process 1 

[Standard 

3 

Logic 


Action: 
| Delay 


31 


Delay Type: 


Normal 


Units: 
~ 3 \ Hours 


Value (Mean): 


Allocation: 
[value Added 
Std Dev: 

" V 2 


"3 


I? Report Statistics 


OK 


Cancel 


Help 


(Uniform lS Delay Type j' 



(Expression j^*j) Delay Type j'j*- 
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Allocation j' 



‘^jaLllI ^) J) ^** ^ ^ ^ i \ 1 

^jl 
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[Submodel [ 






SiaU 


Process 

- Basic Process 






Name | Type 

Action 

Delay Type | Units | Allocation 

Expression 

| Report Statistics) 

1 

Process 1 Standard 

| Delay ▼ 

Expression Hours Value Added 1 


P 


Delay 


Seize Delay 
Seize Delay Release 
Delay Release 


Process • Basic Process 



Name 

Type 

Action 

J Delay Type Units 

Allocation 

Expression 

| Report Statistics) 

1 

Process 1 

Standard 

Delay 

j Expression ▼ !) Hours 

Value Added 1 


p 


Constant 


Normal 

Triangular 

Uniform 

Expression 






Process • Basic Process 



Name 

Type 

Action 

| Delay Type 

Units 

Allocation 

Expression 

| Report Statistics) 

1 

Process 1 

Standard 

Iea> 

Expression 

Hours 

J Value Added ▼Hi 


p 


Value Added 


Non-Value Added 

Transfer 

Wait 

Other 


j ^ y 


ajali 


Process 

• Basic Process 







Name | Type 

Action 

| Delay Type | Units | Allocation 

Expression 


Report Statistics| 

1 

Process 1 Standard 

Delay 

Expression Hours Value Added 


- 

p 




EXPO( Mean ) 






NORM( Mean , StdDev ) 
TRIA( Min , Mode , Max ) 
U N IF ( Min , Max ) 

ERLA( ExpoMean , k ) 
BETA( Beta , Alpha ) 
GAMM( Beta , Alpha ) 

V 








j Module Identifier “ j*-* j A j 


Name 






Type 
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i_a yji jJaiaJI jl AAob Standard 

A-Lajujl 4 -^JIjlaII &JWj j jdj 

Submodel ja . j^*-* *L>^] 

^gJjgJjgi 1 ^ ^ *J t JJ ^joj jla_L<ill jl AW 1 

j-a ^1 (J-adj ^illj £ ijAJ 

. jIa_L<ill dll JW ^ 

/fiJW^ll (Jdlj s“ I.W'di ^ill A_^JLxa1I 

0* i.W Uj.i Ail AJal.jgi n JiJwj Delay 
tilLaiAl n £.U aC-j jjAJ AjIaxJI 

jl C;r ixj Seize Delay 11 

^JJjoa J1 ^)^a 1I til jl j^lj j^lj ( *— • 

Seize ,f til >j p ^>dli tilLau>l M # ^)di dis j dc. 
^jJaxj t-ij^ AJJ* jl <p*j Delay Release 

^)dli M j^^ill til jj ^aJJ ^aJ ^)dlj 4 -iIaxJ £JJJ 

^ J jj-all jl yb*J Delay Release "A>i 
"til jL" 4 " jdU" djAa^ Aiij ULLuj ^inC.1 
j jij LaAJC- Jala (JjiloJ jAdVI lAA j Aj^all 

."^ba" £ jill 

oAa. jll OAA Ajfi. jbVu ^jdl jjl£ll AaJjV' A-aja 
j jiil£ j jb biAic. ^AdlbiJj _AAi_xJl Aj^all 

. Aj^all yjjiil J b**' ' ; (_£^)dl oA^j j-a ji£l 
j) j jb baAic- j 

£ jl Jl jj£j LaAiA jl "til ji jdb" 

jil j A j ^>a 4 r-^p^-N. ^ j A j^tdl AAjtJ^ 
j jb LaAic- jaAkiLdi'^ _ jil^ll AaJlx-a] ^ A'n.'u ■' 1 

^Ajd" jll j jb LaAJC- jl "^ilj" <d^)^.VI 


■ ”^J 


Action «■' j^j 


Priority “M j' 


Resources -jj'j-* 
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AjAsa AAj^)Ja jl 

Expression " j^" j Constant "CajIa" 

"^AjL" dllxJ ' .aAAJ oAi.1 J ^liiA 

" (j? Alla" j Uniform "<_£ j Normal 
oac. ^li=u Triangular 
*“ J l-^\ j 

4 aK ' j (_ j»a j V J'^'.. ‘ ' 4 aj£ AA^Aj 

4-aA3" ftjm i jj| J .CaLaI^I] 

"4iLiaA jjt 4^A" ji Value Added 
ji Transfer " JlUj)" jl Non-value Added 
Other j^" ji Wait " J» 

4_ajujI_1a]| 4 Y$\\ i, aLjaj t 4 \i ^il -v\ i 4_aKlll j 

^4-AaxJi j (jjin] 
j* x^all 4,x>)q'l Aj.w’il 4 jL^. 

J'^ MU l" jl 

f, ( ^Jt-nla M Jajoj^LJl Aj.wM fJx-Jl 4 jL^. 

(Jl ^I aII jl j^Uil M Clulj M 4 -<li 3 jl 

<yjj^ 

^^£Jl 4,x>)qll Aj.w’il 4jl_^. 

"J&a" j\ 

Aj.wM 4jL^. 

JlxJ 4,'i^j^ ^a, W'Uii'i ’’jijx j M Aj.wM 4jL^. 

# 4_i1ax 11 M ^)^Aj n (j-oj l.g. llxj 


Delay Type j^a!' 


Units slilA^. j 


Allocation 


Minimum 4-*^ 


Value 


Maximum ja£I 


Std Dev l S j4*-4' c_al 


Expression jaa*a 


4ajL_^) 1I tlul£ 1a) Lu3 aa=a Report Statistics ji 

# V _jl 1-13 1 ^.XUN \ C S^JUJ 


Process Module - Resources Dialog 4 aL*J 1 »Aa. j3 Jjl j41 jl ja. sasIa 
; JUih Ajl j4l SasIa ja*aj Seize Delay Release j4^-! ^ 
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Process 


Name: 


Service Station 


Logic 


Type: 

Standard 


Action: 


| Seize Delay Release 
Resources: 


Priority: 

▼ ] |Medium(2) 


Resource, Resource 1, 

Add... 

< End of list> 

Edit... 

Delete 


“3 


31 


Delay Type: 

Units: 

Allocation: 


| T riangular 

▼ | | Hours 

▼ | Value Added 


Minimum: 

Value (Most Likely): 

Maximum: 


F" 

r 

P"~ 



F? Report Statistics 


OK 


Cancel 


Help 


; Ajl aAalj I-i ' Add. . . Aj^all A jj 4iLAal 




k\ Ajj>i jla. ' jl Aj^a AJA^j 


Type 
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.Resource Set 

^1 / ^ ^a-uj| 

^ LaAlC. J-A ^a, W'U aiJj 
c^lLui^l ^ II x jj l.^ ‘‘A A^- j)X>^kX> ^a-ujl 

jj£j LaAiC. _LaSs ^AkliujJ y L^l ^)J ^l/j 

.Set M Ax^ j^> >q m £j^il 

<C, jl AW,a ^xiujI Cljli JiJiC. 

.l^SjJ ^ l$£ L*al A l J * *i >«v a 

^jjxj A.x> jqll &Afc t CI jIc. j 

li±La ^’nxxi 

^1 Al^^A^-Ali ^1^1 >1^C> J AjUall 

t-^lxxlA ) t il^uJ 

^3 A-^.Ha]I .^jl ^)l U^Vl AAJ^)Ja 

jblLVI ^Lj Cyclical "l SJJ j " 

.(JjI^IaaII ^LjaC-VI (j^ 

UjI jblkVI fjj j Random "c^' 

"(JjJaiVI AJJJjj" t g.L>aC>VI (JJJ (JA 

^11* J j' jL^! Preferred Order 

"JA^a jAno" .liSAj ^Ull ^ JjVI 

JL^j jL^V' ^ J Specific Member 
^ U L 5 ^'j) Attribute Value 4 -qjS m 

Save "4-^a uj^ L 5 ^ ^ 
c> c$' ( Attribute Field 

n 4 t Q AjLjuJ l * l-> 4 -a\ I 

JSI" j Largest Remaining Capacity 
f ^SAI Smallest Number Busy" J j*-^ 

IaAIC. 3-V^ ^aAkllujjj &AAtJA aJjljuj AjI j J^I^aI 
# M 4_c. QjSLj 


Resource Name -> jjA A 


Set Name^ <A 


Quantity 


Selection Rule jA^Vl 
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Save Attribute ^ jjp- 


jLiuoVI ^ J b»a^ ' 4 ,'K’ii nail 4 a i Ml ^aul 
4 a i Ml oA&ClljjiM t _ s 4^^ r ' kSaC. V I if- a 
jl rMSfl s^c-la 4 1— , ot jj Lg c.,Vu JJ 'i jl (j^-a4 


^. iVu/i V .Specific Member jx^c." 
lil . M AAi_a Jjjac." j\j±Ly\ SJC.13 (jj^4 LaA4C. 
4 a ' all j\i "liljj j^klj" 4jl ^jJc. JaLiili (jJC. 
^44aa 4 . . -y 1 1 -- 1 i c~ - I U^- 3 

S_il ^jla 4_2j^a AA^j ^aJ IaJj .A^^)J 
s^LaaI ^£a]| A^. J)a>iC. til JJJ 

<c. index Number "aLLaVI ^ j ?t 

(jj£j l, a A 1C- s-LAoC-V^ 

AA^. IaI . m A.Wa jx>iC. m ^ jln^VI OAC-Ii 
AaJaII jlfl ,f liljJ J±^> lj ,f Ail L5 ic- JaLiill 
^)A ^AllujVI jx>aC. L_fl^)xj sA.WaI' 

# A^^)J aJAjui ^aJI A£- jja^aII 


Set Index ^ >*=>-4' aM: 


Data Modules MiUlAI CiIa*. j -ja jjjAa. j ^aH i_i jau 

Resource Module -Qj-Al 



Jiiill 4j5aiaaa jdaaall jg M IgJc. -kxjAall AJC-j Resource JStall IAj 


Resource • Basic Process 


Name 

Type Capacity Busy / Hour Idle / Hour Per Use StateSet Name Failures Report Statistics 

1 

Server 

Fixed Capacity 1 0.0 0.0 0.0 0 rows IIP i 


Double-click here to add a new row. 


A_al£jj AjljuJI ^jIaa-oj AjljaII AjI jaII ^)3 ^)C> CjIa^Lla (J-ojuoJj d Ivdl A^I^aII 

J) 4 \ l -V \ l 4 r. ^ -N. aV ^ , Jj ^Ia^ILuj) 4 oK^ j A^-l^)3 4 qN*t jj (^jaJ) &A^. aJL*_ujJ A ic- A^j^aII 

.Cldlg.1 x^^kl g-UaC. A^)^ajI 


Queue Module jjjHalt 
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a 

JUll jla^l Queue 


Queue • 

Basic Process 





Name 

Type 

Shared 

Report Statistics 

1 

Service Station.Queue 

First In First Out 

r 

F 

2 

File.Queue 

First In First Out 

r 

If ~i 

Double-click here to add a new row. 


^j^jLLall ^jl£L<i HQ ^aUaJ ^_Lii_ll j aI d ii t ^3 ^lall . ^ ^ jj JJ 

Service (_J£juJI ^3 .dile.L-a^.j (_J^_uij <_Ja j d]jiui« 

.File. Queue j Station.Queue 
SIMAN Process Module 

wiL 

PROJECT, "Unnamed Pro j ect" , "Dr . A. 

Barry", , , No, Yes, Yes, Yes, No, No, No; 

VARIABLES: Process 

1 .NumberOut, CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 

Process 

1 .WIP, CLEAR (System) , CATEGORY ( "Exclude-Exclude" ) : 

Process 

1 .Numberln, CLEAR (Statistics ) , CATEGORY ( "Exclude" ) ; 
REPLICATE, 1, , , Yes, Yes, , , , 24 , Hours , No, No; 

gr t * 

; Model statements for module: Process 1 


0$ ASSIGN: 

1 . Numberln + 1 : 


1 .WIP+1; 

2$ DELAY: 

49$ ASSIGN: 

1. NumberOut + 1: 


Process 1 . NumberIn=Process 

Process 1 . WIP=Process 

Triangular (.5, 1,1. 5),, VA; 
Process 1 . NumberOut=Process 
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Process 


1 . WIP=Process l.WIP- 
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A-Iix-O j)3 jj ^aUaJ ( jl (Jjj-sa^J L^llij (JjjLuJl (JHaII 


*Uiill 





Create u-a' ja. li«S 


Create • 

Basic Process 






Name 

| Entity Type| 

Type 

| Value 1 Units 

Entities per Arrival] Max Arrivals] 

First Creation 

1 

Custome 

Customer 

Random (Expo) 

3 Minutes 

1 Infinite 

l°° 1 


Process 



Action *l»V' Standard jj Customers Service 
: Resources -A)' j-^' Medium(2) 2 j' 4-^ jla Priority Seize Delay Release 
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o:s j*Jbj .1 Ua Quantity Vlu > S Server ^ Resource Name f-^] 

l)». nJ-a Delay Type a, \\ax 'I ^_yo \ ojisLil 

t }} AA\ k^ixx 4-<U3 M A-iLc^ll CjIa ^. \ 

Jjiill A^L-J dialj CjLo^LcaII i ^ jj , i^j JlALulj (jl 



Delay Type 

Units 

Allocation 

Value Std Dev Report Statistics 

Normal 

Minutes 

Non-Value Added 

5 1 ||7 t 


B 

Queue ^Jc. Jai-kialb Qjb. (J,--.^ j jjj| jbH dibbj Siab Jl jlab 


Queue - Basic Process 




Name 

Type 

Shared 

Report Statistics 

1 ICustomers Service.Queue I 

First In First Out 

_r 

R 

Double-click here to add a new row. 




'i jl Ji.Aj Q*" Type *• «>>» ' Customer Service Queue f-^] -^V 


A^ijJal jjiVI Ig^yn CA jj Ajb FIFO ji First In First Out M ^j' £ 

B 

Resource Je. b» , >.11 1 Qjb. (J , j jjl j^ll Clibbj Saab jiaij 


Resource • Basic Process 



Name Type 

Capacity Busy /Hour 

1 

Server Fixed Capacity 

h 0.0 


Double-click here to add a new row. 


196 







Busy /Hour <Lc. aIKj 1 Capacity j Fixed Capacity "AdAj Type Ax. jj 


0.0 Per Use a^.Ij 1I fd. iVu a^U AjsKj 0.0 Idle/Hour Ax-U^W Ax. I ji AiKj 0.0 

jSal 

^ ^Jjoi C Q u>i 1 *\ J>\ <J^ 

Cl jLaa.31 ojiilj ^a Entity ^ jiyl ^ a * , *^ a 1 iIIj ^a j ^IjJ)]| ^Jaj ^£3 

^Jaja ^ j y^ C y* AjwIujVI 


Entity - Basic Process 



Entity Type Initial Picture 

Holding Cost / Hour Initial VA Cost 

1 

I Customer 

Picture.Man 


0.0 0.0 


row. 


Picture.Packa 
Picture.Red B 
Picture.Red Pi 
Picture.Repor 
Picture.Telept 
PictureTruck v 



Initial NVA Cost Initial Waiting Cost Initial T ran Cost Initial Other Cost Report Statistics 

0.0 0.0 0.0 0.0 p 

. Picture Man J=o » jlli-i Initial Picture JaULu^UI aiaU <>> J4-) 




j Resource j laLcal L<^ 

jUA) Sialj Toolbars... View ^ )~^W 4 _aAS3I y* IajL^jI 

Cil jjil 4-<ula ^Jaja ^3 y\ Animate 


gK DEC 

^ 2? 


60 d & ^ j2i a 


^y\ ^a3I a ^ juj y o^alj 


<* 


Resource Ai jSj' ^jle. iaxiall 


.lie. 
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Identifier: 





Current Library: 
d:\...\workers.plb 



Size Factor: P 


Auto Scale 
Seize Area 


OK 


Cancel 


Help 


adaLi jj-a ^ a! A 11 £_i2aj 


Idle 


J 


|I"'A i 




£3 


Identifier: 

State: 


[S 


Idle 


31 

3 


Current Library: 
d: V.A workers, plb 


A* 

i 

Copy 


Dejete 

I 


£3 


Idle 


Add 


Busy 


— 

■ 

Inactive 

■ 

Failed 


Copy 


Delete 


« 


New 


Open.. 


Save.. 


Size Factor: fl” 


r Auto Scale 
r Seize Area 

OK 


Cancel 



/V 

E=r$ 




u 


A 

l V 

Help 

_J 


JWc Iaa j idle 'jJl State c> j Server - 1 Identifier tj* ^ -1“-V 

^Llx^sA3 l—boiLLall (_)S .ft nA| <i jSjil Busy (J _J*-AAa £j2a^j] (JlLoIlj 
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Identifier: [s erver " V] 



Current Library: 
d:V.. Workers, plb 


Add 

tS 

Copy 

Delete | 

r^al| 

jdjd 

□ 

New 

Open... 

WW 

1 

Save... | 

A 


Size Factor: 


19 Auto Scale 
[9 [Seize Areaj 


OK 


Cancel 


Help 


.Ua ^ ..a. iS . Wr (ji lliV Default u* tSl jii 

j*i j^ll J j' j cs^=>^ OK ^ Seize Area j Auto Scale jllSJ 

(_)S .fill ^ u ° ^ I ^ ^ :~i j ^ ^ c uni wll jl£^l K» . >»! 



l 


Customers 

l 

Service 


•(Customers Leave 
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ol£Li-a]l ^ ' jl f.' <j| 'w \k P4 ^lc- Jaju_ia]lj ^xull ^ ya jW' ' 

F5 Jc- 
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a Second Example ( 

0 Entity 
B Time 

B NVA Time 

Customer 
B Other Time 
Customer 
B Total Time 

Customer 
B Transfer T«ne 
Customer 
B VATime 

Customer 
3 Wait Time 

Customer 

B Other 

E) Number In 

Customer 
a Number Out 
Customer 
6 WIP 

Customer 

B Queue 
R Time 

B Waiting Time 

Customers Service. Queue 

B Other 

S Number Waiting 

Customers Service. Queue 

a Resource 
a Usage 

a Number Busy 
Server 

a Number Scheduled 
Server 

a Number Times Used 
Server 

a Scheduled Utilization 
Server 
a Utilization 
Server 


9:4925PM 

Category Overview 

April 14. 2004 


j Second Example ( 


i 

Replications: 1 True Units 

System Summary 

Hous 


System 

NimberOut 

Average 

18.0000 



0 Filename: Mooei7 




^ jjMII 
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27 an d l£ )#± j«j >»> Ei 


& 

oislj ^-LaJ ^ic. A£.LaJl _jl fiislj ^_LaJ ^Ic- -LaxjJallj 



Jc- JaxjJallj 


JatiujVI fcisLj i^y* ^Uxllll ^)Uikj l^_Laj 



^^juj^)11 A-ajU ^j-a ^ ^ic. ■^ a *" l> ‘^ ^ S^uiA* j^ajx/i 1 AiLjaV 


\^ VD^OA 

JL - & - ± - 

® - 

▼ ▼ 


l ^yz Jlkj) fcislj ^Ja!ia 
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\ j + SjUlt ^It/a OK hx,t>s* ) (> j-£a_lll Ajl!i£ JixJ 

..|£ 

Jo« x>a 1 j Ajj)\Kx>ll CllLjLnll J-a3t,x>> 1 

AjjikJi CjUU]| 

&AA JULa] AxJ ^ A^aJI (JSjgJt 


UUUaiMI 


Histogram of Number of Customers Served p| 0 t of Number of Customer In 



0.000 


Customers Arrive 


1 5 .Customers Finish 


1 5 Customers Arrive 



60.000 



Finish Service 



15 

April 

2004 

Thursday 
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SIMAN JlLdl 


i_aLa 

PROJECT, "Unnamed 

Project", "amb", , , No , Yes , Yes , Yes , No , No , No; 

VARIABLES: Service 

Station .WIP, CLEAR (System) , CATEGORY ( "Exclude-Exclude" ) : 
Service 

Station . Number In, CLEAR (Statistics) , CATEGORY ( "Exclude " ) : 
Service 

Station . Number Out , CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 
Customers 

Arrive . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude " ) : 
Finish 

Service . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude" ) ; 

QUEUES: Service 

Station . Queue, FIFO, Shared, AUTOSTATS (Yes , , ) ; 

PICTURES: Picture . Airplane : 

Picture . Green Ball: 

Picture. Blue Page: 

Picture . Telephone : 

Picture. Blue Ball: 

Picture . Yellow Page: 

Picture . EMail : 

Picture . Yellow Ball: 

Picture . Bike : 

Picture . Report : 

Picture . Van : 

Picture . Widgets : 

Picture . Envelope : 

Picture . Fax : 

Picture . Truck : 
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Picture .Letter : 


Picture . Box : 

Picture . Woman : 
Picture . Package : 
Picture . Man : 

Picture . Diskette : 
Picture . Boat : 
Picture. Red Page: 
Picture . Green Page: 
Picture. Red Ball; 


RESOURCES : 

Server, Capacity ( 1 ) , , , COST (0.0, 0.0, 0.0) , CATEGORY (Resources 
) , , AUTOSTATS (Yes, , ) ; 

REPLICATE, 

10 , , Minute sToBaseTime (480) , Yes, Yes, , , ,24, Hours , No, No ; 
ENTITIES : 

Customer, Picture. Man, 0.0, 0.0, 0.0, 0.0, 0.0,0 . 0, AUTOSTATS (Ye 

s , , ) ; 

i_A La 


Model statements for module: Create 1 


2$ CREATE, 

1 , Minute sToBaseTime (0.0) , Customer : 

Minute sToBaseTime (DISC ( 0 . 125, 1,0. 25, 2, 0.375, 3, 0.5, 4, 0.625 
,5,0.75,6,0.875,7,1.0,8)) : NEXT (3$) ; 

3$ ASSIGN: Customers 

Arrive . NumberOut=Customers Arrive . NumberOut + 1:NEXT(0$); 
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Model statements for module: Process 1 


0$ ASSIGN: Service 

Station . Number In=Service Station . Numberln + 1: 

Service Station . WIP=Service 

Station. WIP+1; 

9$ QUEUE, Service Station . Queue ; 

8$ SEIZE, 2 , VA : 

Server, 1 : NEXT (7$) ; 

7$ DELAY: MinutesToBaseTime ( DISC ( 

0.1, 1,0. 3, 2, 0.6, 3, 0.85, 4, 0.95, 5, 1.0, 6 ) ) , ,VA; 


6$ 

RELEASE : 

Server, 1 ; 

54$ 

ASSIGN: 

Service 


Station . NumberOut=Service Station . NumberOut + 1: 

Service Station .WIP=Service 

Station . WI P-1 : NEXT (1$) ; 


Model statements for module: Dispose 1 


1$ ASSIGN: Finish 

Service . NumberOut=Finish Service . NumberOut + 1; 

57$ DISPOSE: Yes; 

:3 
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Decide Module 



. bjLoi-a U1U Ak, Cjljl ,jSll asc. ^ ( ® '^ atee ) LLlL]! 

^Jc. 1 jLaJC. I ^)l^)3 O^C- (J-<uujj j ^Ua_Jl Jl^.1 CjULoC. oJl^. ^ll 

^j-sa 75% !(J-L*) _j ^1 jl jLaiJ jl (A-uAi AillaJ ^jjl£Jl '\' I(J-L*) J^l jl 

;<JlL) ^AxlLa J\ |(JLo) djLL«a ^Ac. -La JLoJxj (jl t ^LLa^. 25%) 4 

.^nxlill j\ (^jjl^ll ^ jl AlxJl 

^jjkj^ia jl (JLaJaj ^jJ£J^)Ia Lai 6 AW^all l^C»^j LaAic. ^l^ll ^j-a „W jJ 

l.La^" ( 3 ^L ^^lill CjUjI£U JL^.Ijj "True (Jft^-'l ^Lll dAjjl^ll .1^.1 j ^^i-a JL^.jJj i-La^jjJu 
^ jl N-way Chance (JjjAa .’’False 

^ (JS ^j-a ^Lll CjIjjISII aac« .Else *-^1^ ^ax] a^. 1 j -La^>Lj jl cJLa!L^.I 

Log / jjq L\1 L» j ^LLa^/^j— 
•^jLix-all ^jl^ll &A^ j ClaLal.W’u^l 
.l.£.j\c> (J-oxll Ojlc. V A-^JL-a ^jJC- A_x_La3 (JLuj^)I - 


a.$.>\ aJ^Aa ^jiJI j a.^,-^.1 aJ j^vLall CjI£j 2JI jLiijj . 

# A-k-aLk A-a-lk ^^Jl A.}L>aM ^jjL^ (JLuj^jI - 
;l_jLlujjVI ^j^La L5^ (j-^al^^Jl gAbLa 
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Decide 


Name: 

| Complete 

Percent T rue (0-1 00): 


% 


Type: 

▼ | 1 2-way by Chance ▼ 


OK 


Cancel 


Help 





* J *) l 4 -a Q . ^ ^ n l— i ^ ^ 4 ^ *1 L H \ 

aiilj 


Decide 

Basic Process 



Name 

Type 

Percent T rue 

1 

Decide 1 

1 2-way by Chance ▼ J 

50 



2-way by Chance 




2-way by Condition 
N-way by Chance 
N-way by Condition 




L . 
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^ic. j 6^. j ^jojI 

Name f-^] 

M Ja^)juj M ^Ac. JLaJxJ ^)1^)S]| (jl^ lil U^ 3 J 

f, <iuj" j' " JU^! M ^ jl (IF X>Y : J*) 
jja=u (60%, yes; 40%, no; <JL) 

A^LjaV^/) JUlJ jl -La^}juj C) ) IXJ 

Jaj^)juj aJlC- ^nxll] ^<ijaLj D^C- n (False 

.Else AiLjaVLj j) 

Type £y 

Cjlijl£]l 4_1^. jd] ^a.W'uaJ ^jj£| jl 
jj£j LoJlic. Ja£3 ^.W’UaiJj A.qVi*s.x> j 

."i jLdb jjjL Sac" £ jill 

Conditions Ta j>^ 

CaLaI^II AAa. jl] aAaiiuA j!i£l jl Aa*jA AAaii J 
jjjflj LaAic JaA3 ^ « .** dtA. * CaIa^. j jJI 

."jUi^b (jjL oac." £ y\\ 

Percentages 4aja* l_lua 

^ jaA ^jaII CaLaI£II Aa^jA (Ja^aI Aaa3 AAaLi j 
. O .jox<a "^-a" £ ja_a j>a 

Percent True 

.jaAJiil] A^LLall Ja 1 ^jil 

IF LI 

£ ji" ji »4i*^" jl " jjila Lai AAab 

/sAa, j]| jpl£j| lK'Aj LaAic. jAAAja (_£a]I j " j)Sl£ 
." jAAxj" ^ jill j)j£j Laic- ^AaAjajV j 

Named 

Lj.-l." < ' LaAic. L>*aa *. v ~v u .m j L.J . ~A \\ j Va ^ 

."jAila" jl "<L-a 

IS lSa 

(_£a]| jl ^JaLLa jl A a . jj jib (_£a]| j jj» ' 

ji ”^j-a M jl£ L) AJAabl Aa.1 j j 'S j'L" 

IaI ."^ jb jil£" £■ jil o;i..jV ."lkb" 
(jl Aj'i? A_xaa]| oAft j)li " jAJxA M £■ jill jjl£ 

.(ColoroRed :Ja*) jaIxJI J^4a 

Value 
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SIMAN Decide Module j'J* 


PROJECT, "Unnamed Pro j ect" , "Dr . A. 

Barry", , , No, Yes, Yes, Yes, No, No, No; 

VARIABLES: Decide l.NumberOut 

True, CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 

Decide l.NumberOut 

False, CLEAR (Statistics) , CATEGORY ( "Exclude" ) ; 

REPLICATE, 1, , , Yes, Yes, , , , 24 , Hours , No, No; 

; Model statements for module: Decide 1 

r 

0$ BRANCH, 1: 

With, 50/100, 1$, Yes : 

Else, 2$, Yes; 

1$ ASSIGN: Decide l.NumberOut 

True=Decide l.NumberOut True + 1; 

2$ ASSIGN: Decide l.NumberOut 

False=Decide l.NumberOut False + 1; 

J h'd. ^ AaDlail ^ ' L_a^oj 15 a 

AJ (J (jjjba (30 0 L "'J^ jin Hi -p (_J j^aj 4 , Ah j 

JplOl .Jala jxii (jtoh jAjjj (jjbjl' 3> 25% .AliaJI jabj 4 <^4 4 jJj^ 

J (_£_jb*-' a i J 3 -iajajjlLiJ AJ (j__j£4 30 di]5j J y >»'' (j-ail 

_Aiiaj 2 iS^-i 3ua 5 lajuijiaj -Oa 3 a 3 dUij j _Aai3^ 

(_)2ua^ J b 0 15 a oI£L^q <■ ' Q tidt 
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o- 


i_jLiui3Y' jjla Create SiaU 



jjiill jji= ^ Create 


Create • Basic Process 



Name Entity Type Type Value Units 

Entities per Arrival 

Max Arrivals First Creation 

1 

Custome Customer Random (Expo) 4 Minutes 

I 1 ! 1 

Infinite 0.0 


jj^= (_s^ Decide 
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jjia ^ Decide 


Decide 

Basic Process 



Name | Type 

Percent T rue 

1 

Hair Cut 2-way by Chance 

k zi 

l 


L-jl U *i 1^1 J-aJ-a*s.,a ^)Xjudll PrOCCSS ij^\ 



-LaSa ^juaill ^jl oiali 


Resources 


Type: 


Resource 


Resource Name: 
| Hair Cut Server 


E 

Quantity: 

ir 


OK 

Cancel 

Help 



jjiall A^ix-a JaSa ^jxjudll Process 
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Process • Basic Process 

Name 

Type 

Action 

Priority 

Resources 

|l | Hair Cut 

Standard 

Seize Delay Release 

Medium(2) 

1 rows 1 

p | Hair Cut and Sh 

Standard 

Seize Delay Release 

Medium(2) 

1 rows 


Delay Type 

Units 

Allocation 

Value 

Std Dev 

Report Statistics 

Normal 

Minutes 

Non-Value Added 

3 

1 

P 1 

Normal 

Minutes 

Value Added 

|5 

2 

P 




jjJa cJjoixj Process jl aiili 



L^LlujjVI ^)^Aa J (JjoJlI ^)l oialj 
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j 5 ^ a , j (Jjiiixlj Process aislj 


Process 

• Basic Process 






Name 

Type 

Action 

Priority 

Resources 

1 

Hair Cut 

Standard 

Seize Delay Release 

Medium(2) 

1 rows 

2 

Hair Cut and Sh 

Standard 

Seize Delay Release 

Medium(2) 

1 rows 


Delay Type 

Units 

Allocation 

Value 

Std Dev Report Statistics 

Normal 

Minutes 

Non-Value Added 

3 

1 F 

Normal 

Minutes 

Value Added 

5 

2 IF 1 


_lx-a [jJAlLut]! ^ilaioiJ j^jUI I2& ^2 


Dispose jlja. ialjj I Jja.1 j 



ClUjlill CjULull aJia. j oialj 


Entity • E 

asic Process 





Entity Type 

Initial Picture 

Holding Cost / Hour 

Initial VA Cost Initial NVA Cost 

1 

Customer 

picture. Man ▼ 

0.0 

0.0 0.0 


Double-click here to add a new 



jjj| jUU diULnll 6.1a. j jl ja. isialj 


Queue ■ 

Basic Process 





Name 

Type 

Shared 

Report Statistics 

1 

Hair Cut.Queue 

First In First Out 

r 

F 

2 

Hair Cut and Shampoo. Queue 

First In First Out 

r 

1 


Double-click hereto add a new row. 
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ciiULnll j oialj j 


Resource - Basic Process 


Name 

Type 

Capacity 

Busy /Hour 

Idle / Hour 

Per Use 

State Set Name 

Failures 

Report Statistics 

1 

IHair Cut Server - 1 

Fixed Capacity 

1 

0 3 

0.0 

0.0 


0 rows 1 

If 

2 

Shampoo 

Fixed Capacity 

1 

0.0 

0.0 

0.0 


0 rows 

F 


Double-click here to add a new row. 


CjLq t ■})>>» i 



03 : 20:00 


1 5 - 04-2004 


Number of Customers Hair Cut & Shampoo 


4-^13 (jl Level (JjiiLi LiLiai La 

J* W HU d & ^ ik^b E 


(J 


^ j 1 ol£L^-xJl p'j^! ^ 'j^'j 
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.P5 -laiuJalj -J ^ F4 -Ia*-iJaJlj ^xi2l (j-^ 1 
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! B- Other 

B Number In 

Customer 
B Number Out 
Customer 
B WIP 

Customer 

B Process 
B Time 

B NVATime 
HairCut 
B Total Time 
HairCut 

Hair Cut and Shampoo 
B VA Time 

Hair Cut and Shampoo 
B Wait Time 
HairCut 

Hair Cut and Shampoo 
S- Accumulated Time 
B Accum NVATime 
HairCut 

B Accum VA Time 

Hair Cut and Shampoo 
B Accum Wait Time 
HairCut 

Hair Cut and Shampoo 

B Other 

B Number In 
HairCut 

Hair Cut and Shampoo 
B Number Out 
HairCut 

Hair Cut and Shampoo 

S Queue 
B-Tme 

B Waiting Time 

Hair Cut and Shampoo. Q 
Hair Cut. Queue 

S- Other 

B Number Waiting 

Hair Cut and Shampoo. Q 
Hair Cut. Queue 

S' Resource 
B Usage 

B Number Busy 

Hair Cut Server 
Shampoo 

B Number Scheduled 
Hair Cut Server 
Shampoo 

B Number Times Used 
Har Cut Server 
Shampoo 

B Scheduled Utilization 
Hair Cut Server 
Shampoo 
E Utilization 

Hair Cut Server 
Shampoo 


[Barber Shop 


Replications: 


Resource 


Usage 


Category Overview 


April 15, 2004 


Time Units: Hours 


^Utilization 

Average 

Half Width 

Minimum 

Value 

Maximum 

Value 

HairCut Server 

0.1470 

(Insufficient) 

0.00 

1.0000 

Shampoo 

0.7316 

(Insufficient) 

0.00 

1.0000 


Model Filename: Model8 


“Clllxa ^3 4_UXa]l 4 a ■ ^ill j 4 a , ^4 (j-a 

4 ^U-.^U jjjiiilLa .'I jj 

SIMAN ^ 

Lila 


PROJECT, "Barber Shop", "Dr. A. 

Barry", , , No, Yes, Yes, Yes, No, No, Yes; 


VARIABLES: Hair Cut Only? . NumberOut 

False, CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 

Hair 

Cut .WIP, CLEAR (System) , CATEGORY ( "Exclude-Exclude" ) : 
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Customers 

Arrive . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude " ) : 
Hair 

Cut .NVATime, CLEAR (Statistics) , CATEGORY ( "Exclude " ) : 

Hair 

Cut . Number In, CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 

Hair Cut and 

Shampoo. VATime , CLEAR ( Statistics ) , CATEGORY ( "Exclude" ) : 
Hair 

Cut . WaitTime , CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 

Hair Cut and 

Shampoo .Numberln, CLEAR (Statistics ) , CATEGORY ( "Exclude" ) : 
Customer 

Finish . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude " ) : 
Hair Cut and 

Shampoo . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude" ) 
Hair Cut and 

Shampoo. WIP, CLEAR (System) , CATEGORY ( "Exclude-Exclude" ) : 
Hair 

Cut .NumberOut, CLEAR (Statistics) , CATEGORY ( "Exclude " ) : 
Hair Cut and 

Shampoo .WaitTime, CLEAR (Statistics ) , CATEGORY ( "Exclude" ) : 
Hair Cut Only? . NumberOut 

True, CLEAR (Statistics) , CATEGORY ( "Exclude" ) ; 

QUEUES: Hair Cut and 

Shampoo. Queue, FIFO, , AUTOSTATS (Yes, , ) : 

Hair Cut . Queue , FIFO, , AUTOSTATS (Yes, , ) ; 

PICTURES: Picture . Airplane : 

Picture . Green Ball: 

Picture. Blue Page: 

Picture . Telephone : 

Picture. Blue Ball: 
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Picture . Yellow Page: 
Picture . EMail : 
Picture . Yellow Ball: 
Picture . Bike : 

Picture . Report : 
Picture . Van : 

Picture . Widgets : 
Picture . Envelope : 
Picture . Fax : 

Picture . Truck : 
Picture .Letter : 
Picture . Box : 

Picture . Woman : 
Picture . Package : 
Picture . Man : 

Picture . Diskette : 
Picture . Boat : 
Picture. Red Page: 
Picture . Green Page: 
Picture. Red Ball; 


RESOURCES : 

Shampoo, Capacity (1) , , , COST ( 0 . 0,0. 0,0.0) , CATEGORY (Resource 
s) , , AUTOSTATS (Yes, , ) : 

Hair Cut 

Server, Capacity ( 1 ) , , , COST (0.0, 0.0, 0.0) , CATEGORY (Resources 
) , , AUTOSTATS (Yes, , ) ; 

TALLIES: Hair 

Cut . TotalTimePerEntity , , DATABASE ( , "Total 
Time" , "Process" , "Hair Cut") : 

Hair Cut and 

Shampoo. VATimePerEntity, , DATABASE ( , "VA 
Time Process ", "Hair Cut and Shampoo"): 
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Hair Cut . NVATimePerEntity , , DATABASE ( , "NVA 
Time Process ", "Hair Cut") : 

Hair Cut . WaitTimePerEntity , , DATABASE (, "Wait 
Time Process ", "Hair Cut") : 

Hair Cut and 

Shampoo . WaitTimePerEntity, , DATABASE ( , "Wait 
Time Process ", "Hair Cut and Shampoo"): 

Hair Cut and 

Shampoo . TotalTimePerEntity, , DATABASE ( , "Total 
Time Process ", "Hair Cut and Shampoo"); 

OUTPUTS: Hair Cut . N VAT ime ,, Hair Cut Accum NVA 

Time , DATABASE (, "Accum NVA Time" , "Process" , "Hair Cut"): 
Hair Cut . Numberln, , Hair Cut Number 
In, DATABASE (, "Number In" , "Process" , "Hair Cut"): 

Hair Cut and Shampoo . VATime ,, Hair Cut and 
Shampoo Accum VA Time , DATABASE (, "Accum VA 
Time " , " Process " , 

"Hair Cut and Shampoo") : 

Hair Cut . WaitTime ,, Hair Cut Accum Wait 
Time , DATABASE (, "Accum Wait Time" ," Process ", "Hair Cut"): 

Hair Cut and Shampoo . Numberln, , Hair Cut and 
Shampoo Number In, DATABASE (, "Number In" , "Process" , 

"Hair Cut and Shampoo") : 

Hair Cut and Shampoo . NumberOut ,, Hair Cut 
and Shampoo Number Out , DATABASE (, "Number Out" , "Process" , 
"Hair Cut and Shampoo") : 

Hair Cut . NumberOut ,, Hair Cut Number 
Out , DATABASE (, "Number Out" , "Process" , "Hair Cut"): 

Hair Cut and Shampoo . WaitTime ,, Hair Cut and 
Shampoo Accum Wait Time , DATABASE (, "Accum Wait 
Time " , " Process " , 

"Hair Cut and Shampoo"); 
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REPLICATE, 

1 , , Minute sToBaseTime (200) , Yes, Yes, , , , 8, Hours , No, No; 
ENTITIES : 

Customer, Picture. Man, 0.0, 0.0, 0.0, 0.0, 0.0,0 . 0, AUTOSTATS (Ye 

s , , ) ; 


<_aL> 


Model statements for module: Create 1 


4$ CREATE, 

1 , Minute sToBaseTime (0.0) , Customer : Minute sToBaseTime ( EXPO ( 
4) ) : NEXT (5$) ; 

5$ ASSIGN: Customers 

Arrive . NumberOut=Customers Arrive . NumberOut + 1:NEXT(0$); 


; Model statements for module: Decide 1 

r 

0$ BRANCH, 1: 

With, 25/100, 8$, Yes: 

Else, 9 $ , Y e s ; 

8$ ASSIGN: Hair Cut Only? . NumberOut 

True=Hair Cut Only? . NumberOut True + 1:NEXT(1$); 

9$ ASSIGN: Hair Cut Only? . NumberOut 

False=Hair Cut Only? . NumberOut False + 1:NEXT(2$); 
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Model statements for module: Process 1 


1$ ASSIGN: Hair Cut . NumberIn=Hair 

Cut.Numberln + 1: 

Hair Cut.WIP=Hair Cut.WIP+1; 
39$ STACK, 1 : Save : NEXT ( 13$ ) ; 


13$ 

QUEUE 

12$ 

SEIZE 


Hair Cut. Queue; 

2 , NVA : 

Hair Cut Server , 1 : NEXT (11$); 


11$ DELAY: 

MinutesToBaseTime (Normal (3,1)), , NVA : NEXT ( 5 4$ ) ; 


54$ ASSIGN: Hair Cut . WaitTime=Hair 

Cut.WaitTime + Dif f . WaitTime ; 

18$ TALLY: Hair 

Cut . WaitTime PerEntity, Dif f . WaitTime, 1 ; 

20$ TALLY: Hair 

Cut . TotalTime PerEntity, Dif f . St art Time , 1 ; 

44$ ASSIGN: Hair Cut . NVATime=Hair 

Cut . NVATime + Dif f . NVATime ; 

45$ TALLY: Hair 

Cut . NVATime Pe r Entity , Dif f . NVATime , 1 ; 

10$ RELEASE: Hair Cut Server, 1; 

59$ STACK, 1 : Destroy:NEXT (58$) ; 


58$ ASSIGN: 

Cut . NumberOut + 1: 

1 : NEXT (3$) ; 


Hair Cut . NumberOut=Hair 
Hair Cut.WIP=Hair Cut.WIP- 
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Model statements for module: Dispose 1 


3$ ASSIGN: Customer 

Finish . NumberOut=Customer Finish . NumberOut + 1; 

61$ DISPOSE: Yes; 


; Model statements for module: Process 2 

r 

2$ ASSIGN: Hair Cut and 

Shampoo . Number In=Hair Cut and Shampoo . Numberln + 1: 

Hair Cut and 

Shampoo .WIP=Hair Cut and Shampoo . WIP+1 ; 


91$ 

STACK, 

1: Save: NEXT (65$) ; 

65$ 

QUEUE, 

Hair Cut and Shampoo . Queue ; 

64$ 

SEIZE, 

2, VA: 



Shampoo, 1:NEXT (63$) ; 

63$ 

DELAY: 


MinutesToBaseTime (Normal ( 

5,2)), , VA : NEXT (10 6$) ; 

106$ 

ASSIGN: 

Hair Cut and 

Shampoo 

. WaitTime=Hair Cut 

and Shampoo . WaitTime + 

Dif f . WaitTime ; 


70$ 

TALLY: 

Hair Cut and 


Shampoo . WaitTimePerEntity , Dif f . WaitTime , 1 ; 
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72$ TALLY: Hair Cut and 

Shampoo . TotalTimePerEntity , Dif f . St art Time , 1 ; 

96$ ASSIGN: Hair Cut and 

Shampoo . VATime=Hair Cut and Shampoo . VAT ime + Dif f .VATime; 
97$ TALLY: Hair Cut and 

Shampoo . VATime PerEntity, Dif f . VATime , 1 ; 


62$ 

RELEASE : 

Shampoo, 1 ; 

111$ 

STACK, 

1 : Destroy: NEXT (110$) ; 

110$ 

ASSIGN: 

Hair Cut and 


Shampoo . NumberOut=Hair Cut and Shampoo . NumberOut + 1: 

Hair Cut and 

Shampoo .WIP=Hair Cut and Shampoo . WIP-1 : NEXT ( 3$ ) ; 
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:4 Jl^> 

jill 1^1 Assign Module a-^-j j* 1A JUJl Ijsa 

Assign Module 




oA^.) 


jjj-a ji tllljjlS jjl jl CllL-a jl dlljjl£ jl Cjl jjxlxd 0.1J.la. AioiV SAa. jll oA& 

.1 j ALA a.ia. jJ e-LAul 0 . 1 c. AlA (jAaJj ,^Uai Aljjiia ^j\ jl Cjljjl£ 

■AlA*JI CllLal.ikijai'^n 

J — £ 

# £_lx-£aj A.a.J-aql A^Lja-all s.l^^.1 -i-lC- - 

^ ^iij - 

t A, )L>aM U^_j g.UaC.1 - 





Assignments jl aiili 
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jiU CjhlLJ jl SiMj 



' Jnl I"> ^ Q ^ tl i .^S-\. \ l fiASLj 


Assign • Basic Process 



Name Assignments 

1 

Assign 1 0 rows 


aAslj 


Assignments 


Type 


Double-click hereto add a new row. 


Assign • 

Basic Proces 


Name 

1 

Assign 1 




<. Qx.rO^]l 

L-JjlUoroll 

(Jiuj ^ic. ^.Jo'l j A±^.j 

Name 

# 0.1^. 

Assignment 

^ JA \\ ^Vnxxi ^ ^4 

Ajljuj (JlLa ^OaJ (J^uluj ^jl Other 

£.LgJj) Cj*^) 

Type 

Ajc. sAjAs. AoA 4_Jl Aimlm ^aII jJxlall ^xoil 
Lo-lic. JoQ^ ^.W*ixxi ) j /aA^.^11 (J ^k.2 

." jjiio n £ jA\ 

Variable Name <^] 
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oAJAa. 4 aA L$a]] .iutua ^^aII "(jjl£]l 4_L^a" ^uil 


LaAjc. JoA3 ^AaAjaA j oA^^ll (jjl£]l (J _J^A Aic. 

_"4 a. ^i" ^^j]| (jjfLj 

<1 Ajc. 4 a]| AUuUa (_£a]I UA-OI (jjl£3l ^ 


^ jj" ^ ^jj]| ^jjfLj LaAjc. JaA3 ^AklLaAj _oA^ ^j]| 


Entity Type "lP^ 

4a]] .iuiua ^gjllj aAjAiJI "(j]l£ SJjAAa" ^ jj 
jjfLi LaAjc. iaA3 ^AaLLaJj .oAa. j]l <] jikA Ajc. 


£ jilt 

4 a]| A'.nj.n (_£a]|j (j^aLiJI J A ill ^jxlLa 
«.4tnjj _0A^ ^j]| (^pl^]| (J ^kA Ajc. oAjAi. 4 aa 3 
"lillAjjc." ^ jj]| (jjfLj LaAjc. 

(j-a dllAjJC- jl ^Jxj«a]| ji 4 a, ^.U aIajluVI 4aa3 


^^i]| (jjfLl LaAjc. ~A4.“najSf . J lA ill CaIjA*Aa 


."jji£ ijj^" jS g. y 


Attribute Name Ai*Ai]l y 


Entity Type Lp^' £jj 


Entity Picture lP^ * JJ^ 


Other dlE j¥- 


New Value o-^a^JI 4aA]1 


SIMAN Assign Module •^**‘1 

4jjaa]| wjiLa 

PROJECT, "Unnamed Pro j ect" , "Dr . A. 

Barry", , , No, Yes, Yes, Yes, No, No, No; 


REPLICATE, 


1, , , Yes, Yes, , , ,24, Hours , No, No; 


gr jjAlil t 


; Model statements for module: Assign 1 

r 

0$ ASSIGN; 
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CiU^Liil Aju^oJI ^ j ^)&L<a (jjLalc- J-a*-J .Aiiki Cliljbt-c ^cjL-aj A_Ju^)j 

(J.3x-aJ Llujl k^jy* (JjA^aj (JjJjLa A-Lo^lj "Luj^j^I] ^j\j ^jllj ^3 A , dj|j 6^j jxx^oti 

j 5 l)x nJ-a (3*0 ^^3 ^^)xIiuiJj AAl3Ji J5 O^Lloj 

A_la_jlj Ajoj_J^11 (Ja^V) A-UjL^. CjI,^. ^^jlj CkLi^LuJl ^AAlS^ \ (Jp^) l-i*-o 

^j-aj) ^3 ^)&L<a JJC. (J-olc- l^-^^yL-salj ^a^kjj (Jjjlii.3 JQ (J^ (J.3*-aJ Lluj! A^.J)^>a (J^j-saj 

< Ail3Ji J ^^jLlx-<a (J^jlS.3 () -Lajoj^IlAJ ^ 

^iiAk-o ^Lla \W 

1^0 ^a_i]| 


Fast Repair ft Out 


Which Worker (True) 





Normal Repair 


/ 


Fast Repair 


} 


Give Priority Lowk- 


Give Priority High 


\a 


f 
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^ /*' \ \ 1 4 -s. q t ^ 3 ^ il i ^-s. \ l A^I^J ^jJJJ t- Q J) LlS 

Cteate o^ L~a±. oj^aU 


Create • 

Basic Process 





Name 

Entity Type 

Type 

Value 

1 

Normal Rep 

Truck 

Random (Expo) 

10 

2 

Fast Repair 

Van 

Random (Expo) 

15 



Minutes 1 

Minutes 1 


Infinite 

Infinite 


Assign o^U 
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Assignments j 


Type Attribute Name New Value 

< 

1 [Attribute ▼ I Priority 2 

Assign • 

Basic Process 

Double-click here to add a new row. 


Name 

1 

Give Priority Low 


2 

Give Priority High 

1 rows 



Assignments I 

< 

Type Attribute Name New Value 


1 (Attribute ▼ 1 Priority 1 

Assign - 

Basic Process 

Double-click here to add a new row. 


Name 


1 

Give Priority Low 


2 

Give Priority High 





A-iLjoSl IjAlujI liA Ja^V 

Decide l x^ 


Decide 

Basic Process 






Name 

Type 

If 

Attribute Name Is 

Value 

1 

Which Worker? 

2-way by Condition 

Attribute 

Priority l== 

ll 1 


> c_lujL1a1I (J-oIjl]I ^1 A Mx>a^Sn a ^t^klujb c1l« 15 Decide j 
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Process 


Process 

- Basic Process 




Name 

Type 

Action 

Priority 

1 

Skilled 

Standard 

Seize Delay Release 

Medium(2) 

2 

Not Skilled 

Standard 

Seize Delay Release 

Medium(2) 


Resources 



Type 

Resource Name Quantity 

1 

IResource ▼ I 

Skilled Worker 1 


Double-click here to add a new row. 



1 rows 


Normal 

Minutes 

Value Added 

|5 

1 

F 

Normal 

Minutes 

Value Added 

[6 

1 

F 


Resources 


r_j 

Type 

Resource Name Quantity 

1 i 

IResource ▼ I 

Not Skilled Worker 1 


Double-click here to add a new row. 


rsiVi I 


Normal 


Minutes 


Value Added 


F 
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0 TV Repair 
0 Entity 
0 Time 
0 Other 
0 Queue 
0 Time 
0 Other 
0 Resource 
0 Usage 

0 Number Busy 
0 Number Scheduled 
0 Number Times Used 
0 Scheduled Utilization 
+ Utilization 



12:02:28AM 


Category Overview 



April 15, 2004 


| TV Repair 

Replications: 1 Time Units: Hours 

Resource 


Usage 

^Utilization \ Minimum Maximum 

$ Average Half Width Value Value 

Not Skilled Worker 0.6954 (Insufficient) 0.00 1.0000 

Skilled Worker 0.2412 (Insufficient) 0.00 1.0000 



Model Filename: Model2 


Page 9 of 9 


^ L-llUal] 

SIMAN jmt 

i_ala 


PROJECT, "Workshop", "Dr. A. 

Barry", , , No, Yes, Yes, Yes, No, No, No; 


ATTRIBUTES: Priority; 

VARIABLES: Which Worker ?. NumberOut 

True, CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 

Skilled . Number In, CLEAR (Statistics) , CATEGORY ( "Exclude " ) : 
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Not 


Skilled . Number In, CLEAR (Statistics) , CATEGORY ( "Exclude " ) : 
Normal 

Repair . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude " ) : 

Skilled . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude" ) 
Not 

Skilled . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude" ) 
Not 

Skilled. WIP, CLEAR (System) , CATEGORY ( "Exclude-Exclude" ) : 
Finished 

Repair . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude " ) : 
Which Worker ?. NumberOut 

False, CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 

Fast 

Repair . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude " ) : 

Skilled. WIP, CLEAR (System) , CATEGORY ( "Exclude-Exclude" ) ; 

QUEUES: Skilled . Queue : 

Not Skilled. Queue, FIFO, , AUTOSTATS (Yes, , ) ; 

PICTURES: Picture . Airplane : 

Picture . Green Ball: 

Picture. Blue Page: 

Picture . Telephone : 

Picture. Blue Ball: 

Picture . Yellow Page: 

Picture . EMail : 

Picture . Yellow Ball: 

Picture . Bike : 

Picture . Report : 

Picture . Van : 

Picture . Widgets : 
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Picture . Envelope : 

Picture . Fax : 

Picture . Truck : 

Picture .Letter : 

Picture . Box : 

Picture . Woman : 

Picture . Package : 

Picture . Man : 

Picture . Diskette : 

Picture . Boat : 

Picture. Red Page: 

Picture . Green Page: 

Picture. Red Ball; 

RESOURCES: Skilled 

Worker, Capacity ( 1 ) , , , COST (0.0, 0.0, 0.0) , CATEGORY (Resources 

) , , AUTOSTATS (Yes, , ) : 

Not Skilled 

Worker, Capacity ( 1 ) , , , COST (0.0, 0.0, 0.0) , CATEGORY (Resources 

) , , AUTOSTATS (Yes, , ) ; 

REPLICATE, 

1 , , Minute sToBaseTime (480), Yes, Yes,,, ,8, Hours , No, No; 

ENTITIES : 

Van, Picture .Van, 0.0, 0.0, 0.0, 0.0, 0.0,0 . 0, AUTOSTATS (Yes, , ) : 

Truck, Picture .Truck, 0.0, 0.0, 0.0, 0.0, 0.0,0 . 0, AUTOSTATS (Yes 


gr jjAl]) t 


Model statements for module: Create 1 
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6$ CREATE, 

1 , MinutesToBaseTime (0.0) , Truck : Minute sToBaseTime ( EXPO ( 10 ) 
) : NEXT (7$ ) ; 


7$ ASSIGN: Normal 

Repair . NumberOut=Normal Repair . NumberOut + 1:NEXT(0$); 

r 

r 

; Model statements for module: Assign 1 

r 

0$ ASSIGN: Priority=2 : NEXT ( 2 $ ) ; 


Model statements for module: Decide 1 


2$ 

BRANCH, 

1 : 



If, Prior ity==l , 10$ , Yes : 



Else, 11$, Yes; 

10$ 

ASSIGN: 

Which Worker ?. NumberOut 

True=Which 

Worker? .NumberOut 

True + 1 : NEXT (3$) ; 

11$ 

ASSIGN: 

Which Worker ?. NumberOut 


False=Which Worker? . NumberOut False + 1:NEXT(4$); 


Model statements for module: Process 1 



3$ ASSIGN: 

Skilled . Number In=Skilled . Numberln + 1: 

Skilled. WIP=Skilled. WIP+1; 


15$ 

QUEUE, 

Skilled . Queue ; 

14$ 

SEIZE, 

2, VA: 


Skilled Worker, 1 :NEXT (13$); 


13$ DELAY: 

MinutesToBaseTime (Normal (5,1) ) , , VA; 


12$ 

RELEASE : 

Skilled Worker,!; 

60$ 

ASSIGN: 



Skilled . NumberOut=Skilled . NumberOut + 1: 

Skilled. WIP=Skilled. WIP- 


1 : NEXT (5$) ; 


; Model statements for module: Dispose 1 

r 

5$ ASSIGN: Finished 

Repair . NumberOut=Finished Repair . NumberOut + 1; 

63$ DISPOSE: Yes; 


; Model statements 

r 

4$ ASSIGN: 

Skilled . Number In + 1: 

Skilled. WIP+1; 

67$ QUEUE, 


for module: Process 2 

Not Skilled . NumberIn=Not 
Not Skilled. WIP=Not 
Not Skilled . Queue ; 
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66 $ 


SEIZE 


2, VA: 

Not Skilled 


Worker, 1 : NEXT ( 65$ ) ; 

65$ DELAY: 

MinutesToBaseTime (Normal (6,1)),, VA; 

64$ RELEASE: Not Skilled Worker, 1; 

112$ ASSIGN: Not Skilled. NumberOut=Not 

Skilled . NumberOut + 1: 

Not Skilled. WIP=Not 

Skilled. WIP-1 :NEXT (5$) ; 


; Model statements for module: Create 2 

r 

115$ CREATE, 

1 , MinutesToBaseTime (0.0) , Van : MinutesToBaseTime ( EXPO ( 15 ) ) 
NEXT (116$) ; 

116$ ASSIGN: Fast Repair . NumberOut=Fast 

Repair . NumberOut + 1:NEXT(1$); 


; Model statements for module: Assign 2 

r 

1$ ASSIGN: Priority=l : NEXT ( 2 $ ) ; 
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:5 JX> 


Separate Module j Batch Module j ^Jp. jjj-ia. jll <_pa JliLdl Ijsa 

^^3 1 g.x>i» \ ^)JJL>a J jl da^)juj jl 4_L-sa ^idl CjUjUJI jl ^3^ L5^ 

^J| ^ cii3j^<dl ^J^dl aJL^. ^ 3 j di3j^<a jl ^jL 3 ^-L LP^ 

;4_dUdl l_u£I j!ill ^d j '\)\x<r^\ ^jUj£-c 


Batch Module <*3^ 



Batch 1 


0 


^1 CjUjI£] 1 JiJiC. ^ll Jixjji ^3 ^aS^)]| -l^.lj (J^.JL«a l^J S.1^. j\\ fijlA j 

•(O^ 

jl (_£JLjl (jl ^O^xaJ (3^^ ^Xa^J A_Jl£ ^ll GJlA j 

.“Separate Module” 3^* gx^jII 4_kxJ^j 3^^ jl u' L . ^>.j ^dSj^d' .^3^ 

j 4_ll3oa 4_L^a J^Wl CllLjl£ ^^Ac. jl GX^. j]| (3^.JiJ ClAxjl£]| IK^ L5 ic- Lai ^aJJ ^-j jVdl 
XUj 3^-L L_1 j)U-a^all JiXtJl \ ^_3 ^3^ (J! 3 x - t °' 1 ^dll CjLjI^jI 

> l^dx<aJ AJX^. .2 jJ 1 g xj^a^l 

]4jJ}LJ| CldLal.wLxiVI 


b 3W^ ^-Lx-saJ (Ji3 ^Ja^ll ^<a JlJlC. - 

3 \ i ^ j, i n A 9 \ i ^LuaJ ^ t^\-v t & . *n\ c^. | _ 

.L—UxL (^dc. ^d (3^3 4_aixa - 

[LxlxoijVI J-a3^^»<a ^3 ^al^idl gAsL 
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aislj 



Save Criterion -^2' j' 



a^c-lai] jl ajliU 
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• il l ^ a . ^ ^** t „ ^ ^ ^ \ 1 o^sLj 


£■ jill aialj 


Batch - 

Issic Process 



Name 

Type 

Batch Size Save Criterion Rule 

1 

Batch 1 

Permanent J 

2 Last Any Entity 


|Temporary 


Permanent 


Jai^Jl jLlx-a ®^-j 


Batch • 

Basic Process 



Name Type 

Batch Size 

Save Criterion 

Rule 

1 

Batch 1 Permanent 

2 

Last ▼ 

Any Entity 


| First 


Last 

Sum 

Product 


aOc-lil] jl j^Jl aiaU 


Batch - 

Basic Process 



Name Type Batch Size Save Criterion 

Rule 

1 

Batch 1 Permanent \2 [Last 

| Any Entity _▼] 


Any Entity 1 

[By Attribute 




,jll 


(_J£ji i SJjxll] Ai ^. j ^uil 

/oA^^ll 


Name f-^] 


_la-a AjIaiI^]I ^ Jps. Asj^jJa 


Type 'ey 




Batch Size <* j=4' 
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Save Criterion J-P-* 


c_Ji^)xaj Ai^^a^-aII JjaJ JiLliujJ <2j^)ia 


^■W’uaiaHj 

<_£)” /oA^. jll <a^H]| C 1 iUjI£ 1 I ^ 3 ^ akI j 

Jjl IlIj ^ Any Entity j 
# Ixa ciAjjl£Jl ^ja 

Ua ^ JpJ By Attribute "Ai-alb" 
l^J (^5^^ J ^aUajll Aa^IHI CljLlll£Jl (_)£ m <aJ^. 

4 _uxa A- 2jk-a 


^ill (j£ ^jJc. L_L=kJ AjjL^all ^joj| 

La-lic. ^ *'4.~i . ■' _l£_i 3 dl^jiauJ (jl la-a ~ J; ^0 ■ -• 
"4 a l j" aAc-Hll (jj^J 


Rule oic.yi 


Attribute Name ■‘'■^2' 


SIMAN 4*li Batch Module 

Ajjaall uila 

PROJECT, "Unnamed Pro j ect" , "Dr . A. 

Barry", , , No, Yes, Yes, Yes, No, No, No; 

VARIABLES: Batch 

1 .NumberOut, CLEAR (Statistics) , CATEGORY ( "Exclude " ) ; 

QUEUES: Batch 1 . Queue , FIFO, , AUTOSTATS (Yes ,,) ; 

REPLICATE, 1, , , Yes, Yes, , , , 24 , Hours , No, No; 


; Model statements for module: Batch 1 

r 

0$ QUEUE, Batch 1. Queue; 

1$ GROUP, , Permanent : 2, Last :NEXT (2$); 
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2$ ASSIGN: 

l.NumberOut + 1; 


Batch 1 . NumberOut=Batch 


Separate Module 



iHj lAA^C< A-lL-saVI \W j (J^Aa 

(Jiail Iaaac. 

^aJ djlijl£ jl CiUjlill ^ y& ^c-ujJ oAc. ^aIb ^jjl£ ^cjoiJ IaI ^a.W’uxn ^jl ^£aj 6-^- &AA 

(jli ^a^a. d J ^ a ^ AiC. < A-^jl_ill ^Cja_iU 4_1a^I j L AC-I ^ ^-Laxli La£ .IajLuj I^aJ^. 

(JSjoij A-^jUl t A,)lx^oVI CjUjI£1I a_1a ^jj ^a^aJl c-tllUl (JIaaII 

^)A L_J AA*Jl CjUjIS ^CjujJ AiC- .4-A^aJl ^B l.g.ajA^k*! Aj ^aJ (_£a!I L_UJ^)!ili Uxi^w j^Jljljj 
/fi-la. j \\ _jAlitJ ^.L^oVl ^l£Jl (jl Ia£ &Aa. j \\ ^ja AJLuj_j]_j AJaC. ^aJJ ^c-uiill 

•&aIa*_a]| CjIaIaVUxiVI 


A-3 qla. , 


^ -pi U^a (JIaJ A Ix^aVlA CjUjI£ (JLuj^jI - 


l.g.jlc. (Ja*J l^Axxi \ £a S^LaLaI (Jj-al JLaj) - 
.IIjLa C \x.^y CIjIaiLolaII <£. ja-^a (Jj-saB - 


;L-jLlajV' J-iJ-i'S.a ^j^Ja ^B ^.^Jt 6ABlj 
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^CjuaJ -lie- ^ t _^Aj 

y- ^ji]| aialj 
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5JU. ^ dislj 



|^)juj_ll! <L^A>-a ^j^la fiialj 

^ill aisli j^-Ia £a 


Separate ■ Basic Process 


Name 

1 Separate 1 


Duplicate Original 


| Split Existing Batch 


Type 


Duplicate Original ▼] 


Cost to Duplicates # of Duplicates 


50 


AjLi. t^h ^ ji 


Separat 

3 - Basic Process 


Name Type 

Member Attributes 

1 

Separate 1 Split Existing Batch 

| Retain Original Entity Values 


Retain Original Entity Values 1 

Take All Representative Values 
Take Specific Representative Values 





^ 1c. JaJj t SJjxlll -li^j ^-w:' 

_<Lajlall (_Jj-aS Asjjja 


c> fJJj Duplicate Original 


Name <*“>] 


Type 
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^ (jjl£ J*^aa ^ Ua j Split Existing Batch 

^gJl M a^ M 0 . 1 a. ^jll A laad i" i» 4^s^a. (_J£ji 

ajL^Vi cm<A\ 

Aja^jlaJI ^ ■ ■' 'h ^»aIa]| A aK'i ^ li»'i 

AjjojLojVI 4a1£a]I (j- 0 ^ ^ ■ >- A aw*' A * pi' oAA j 

A^iill oAAj (100-0 OP) y^Vl U^lll 

lP° ~ Q f ; Laj Al^aIaII ^r.i.j.i ill (jjj (_£ jLaaIa ^ jj-i 

La-lic. JaA3 (_JauiAjaJj h jjjlAll (_}lai Aa^jA 

,"(_Jj-aVl ^ (j jfaJ 

OAa. j]l jAUlLa Aa>aIa]| CaIajI£]| AAC. 

JoA 3 (Jx»,"ua'l -->V' A3LjaV4 

_"(_lk^aVl £CjaJ m (jjSLl LaAjfr 

CaILaj jliu.) Aa3j£ (jJA*A Aljjla 

0A& A il , -A\f I tllljjlill Ac. (_j!La-ttil 

Aj-alaJI dlliL-all (j-a () A jx-i dll^llA^Vl 

Entity.Type, Entity. Picture, ) 
Entity. Station, Entity. Sequence, 
( Entity.HoldCostRate, and EntityJobstep 
j .^aA."', indl j Aij*-a]| CaIaj-oII JS1 j 

. "4 9 ^-v ^11 A_<i^aJl jsjoi 3" (jjSLl EsAic- 

Clill£ ^jaIIj (JaaaII t “ '1 a , jl 4 a . ^jajl 

^AaAjAjj A-a^aJI ^3 A \1 , ^ V 1 ClUjlill aAiioAa 

“Take " J ‘ " djlij-a" (jj£L) La-lic. JaA3 

Specific Representative Value” 


Percent Cost to AiKj ^a 
D uplicates 


# of Duplicates 


Member Attributes ciilL-a 


Attribute Name 


SIMAN 4*^ Separate Module 

Ajj^lSt cJla 


245 



PROJECT, 


"Unnamed Pro j ect " , " Dr . A. 


Barry", , , No, Yes, Yes, Yes, No, No, No; 

VARIABLES: Separate l.NumberOut 

Dup, CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 
Separate l.NumberOut 

Orig, CLEAR (Statistics) , CATEGORY ( "Exclude" ) ; 


REPLICATE, 


1, , , Yes , Yes , , , ,24, Hours , No, No; 


gr jjAlit t 


Model statements for module: Separate 1 


0$ DUPLICATE, 100 - 50: 

1,3$, 50 :NEXT (2$) ; 


2$ ASSIGN: Separate l.NumberOut 

Orig=Separate l.NumberOut Orig + 1; 

3$ ASSIGN: Separate l.NumberOut 

Dup=Separate l.NumberOut Dup + 1; 
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(JIaaII ^ 

A^^Jall fiAA ^»^A3 t J-a'^ \ () '£> j\x,k^i dll^jlla t^lVlA^ Aj-sal^. ^jl^lLa A^^Ai 

l) (J^La ^Jb \ oa^. ^Jl ^jj^)^ljL-<ill l_jI£^)11 < Ajjaa11 j ^IaaII j ga^. ^Jj 
^xXi^\ £JJJ A-lo^b j)U^a j ^»IaA]| L_jI£^)j Ail3A]| ^3 C_jl£^) 7 (JaxaJ ^Vl 

£±13 (J J A_lA_jb J)^-° j AjjAa]I L_jI£^j j AA13a]| ^3 L_ll£^ () (J*^*-AJ 

aJ Sa^J aA^jII 2)-0 < l_jI£^)11 aac- Jaj£j S^pUaJl ^AAiaAll ^3 c_jI£^) 3 

AjjAaII ^ A-C-Luj \ t \ J 0.9 cl)^ (_£^b*AA £3^2^ LiJojI AJ ^LaaIIj A^Loj 2.2 J 1.9 cl)^ (^^bailA 

.sJaVI a^.^1 ^ ^lia-ill .a^L.j 1.25 j 1.15 2)^ ^jLaUA £3^jj LjojI 

;^A ^a2I 



^ l ^ ^ A-AjoAJ^ 
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0 


/'*' > \ \ 4 -v. Q i. ^ ^ )1 1 -*v ^ Q*)^ ) 


Create (j-ajU-ai. 


Create • 

Basic Process 





Name 

Entity Type 

Type 

Value 

1 

To Jedda Arrive 

To Jedda Pa 

Random (Expo) 

7 

2 

To Dammam Arrive 

To Dammam 

Random (Expo) 

6 

3 

To Madina Arrive 

To Madina P 

Random (Expo) 

8 


Units 

Entities per Arrival 

Max Arrivals 

First Creation 

Minutes 

1 

Infinite 

100 i 

Minutes 

1 

Infinite 

0.0 

Minutes 

1 

Infinite 

0.0 


Batch (j-ajU-ai. 


Batch - 

3asic Process 



Name Type Batch Size Save Criterion 

Rule Attribute Name 

1 

Fly To Temporary |10 ILast 

By Attribute Entity Type 

l 


(ojjlLJl 10 jA Batch Size <-> Jp4' .Temporary Type f Jp4' £_ y u' -^V 

( Aq^W ) sac-lillj J^aj (l_i£I j) (jil£ Last j^-' j* Save Criterion *-* JpJ' -5^. jlp-*s j 
Entity. Type dP^' ^ Attribute Name ^]j By Attribute <^a]b Rule 

Decide 


< 


Decide - Basic Process 


Name 

1 Which Flight? 


N-way by Condition 


Conditions 



If 



Entity Type 


inhtj£jjr£e__^ 

Entity Type 
Entity Type 

Double-click here to add a new row.e to add a new row 


To Jedda Passinger 
To Dammam Passinger 
To Madina Passinger 


ElOTH 


Process 
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Process • Basic Process 



Name 

Type 

Action 

Priority 

1 

To Damma 

Standard 

Seise Delay Release 

Medium(2) 

2 

To Madina 

Standard 

Seize Delay Release 

Medium(2) 

3 

To Jedda 

Standard 

Seize Delay Release 

Medium(2) 


Resources 

Delay Type 

Units 

Allocation 

Minimum 

Maximum 

Report Statistics 

1 rows 

Uniform 

Hours 

Non-Value Added 

0.9 

1.1 

F 

1 rows 

Uniform 

Hours 

Non-Value Added 

1.15 

1.25 

F 

1 rows 

Uniform 

Hours 

Non-Value Added 

1.9 

2.2 

F 


jL-sa^. jl 


Resources 


Type 

|Resource M 


Resource Name Quantity 


▼ I Flight Two 


Double-click here to add a new row. 




Uniform 

Hours 

Non-Value Added 

j 0.9 

1.1 

F 

1 rows 

Uniform 

Hours 

Non-Value Added 

1 1.15 

1.25 

F 

1 rows 

Uniform 

Hours 

Non-Value Added 

1.9 

2.2 

F 


1 

Type 

1 1 

[Resource ▼ | 


Resource Name Quantity 


1 


Double-click here to add a new row. 


_ Type 

Resource -• 


Resource Name Quantity 


Flight One 


Double-click hereto add a new row. 


Uniform Hours Non-Value Added 1.9 2.2 



1 rows | Uniform 

Hours 

Non-Value Added 

1.15 

1.25 

F 

1 rows [Uniform 

Hours 

j Non-Value Added 

1.9 

2.2 

F 



Separate 


Separat 

a • Basic Process 




Name 

Type 

Member Attributes 

1 

Arrival Terminal 

IS o lit Existing Batch 

1 Retain Original Entity Values 


c.LJac.^n Split Existing Batch jA Type Lja 

.Retain Original Entity Values AjL-aSM cjUjlSLH LS \c. «.LsjYI jA Member Attribute 

.Dispose 
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Dispose - Basic Process 



Name 

Record Entity Statistics 

1 

Dispose 1 

E 1 


■ Private Air 
& Entity 
|j Time 
fi Other 
i) Queue 
E) Time 
Other 
6 Resource 
S' Usage 

H Number Busy 
IB Number Scheduled 
fit- Number Times Used 
S Scheduled Utilization 
a Utilization 


Private Air 


Replications: 


Resource 


Usage 


Category Overview 


April 16, 2004 


Time Units: Hours 


(Utilization 

Average 

Half Width 

Minimum 

Value 

Maximum 

Value 

Flight One 

0.9184 

(Insufficient) 

0.00 

1.0000 

Flight Three 

0.8207 

(Insufficient) 

0.00 

1.0000 

Flight Two 

0.8548 

(Insufficient) 

0.00 

1.0000 




Model Filename: C:\Documents and Settings\amb\Desktop\OR543\PrivateAir 


SIMAN 4*L J1a1\ 

i_aL> 


PROJECT, "Private 

Air" , "amb" , , , No, Yes, Yes, Yes, No, No, No; 


VARIABLES: To 

Madina . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude " ) : 
To 

Jedda. NumberOut, CLEAR ( Statistics ) , CATEGORY ( "Exclude" ) : 
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To 

Dammam. Number In, CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 
To Madina 

Arrive . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude " ) 
To 

Jedda . Number In, CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 
To Dammam 

Arrive . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude " ) 
Fly 

To. NumberOut, CLEAR ( Statistics ) , CATEGORY ( "Exclude" ) : 
Dispose 

1 .NumberOut, CLEAR (Statistics) , CATEGORY ( "Exclude " ) : 

To 

Madina . Number In, CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 
To Jedda 

Arrive . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude " ) 
To 

Jedda . WIP, CLEAR (System) , CATEGORY ( "Exclude-Exclude" ) : 

To 

Dammam. NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude " ) 
To 

Madina .WIP, CLEAR (System) , CATEGORY ( "Exclude-Exclude" ) : 
Arrival Terminal . NumberOut 

Orig, CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 

To 

Dammam. WIP, CLEAR (System) , CATEGORY ( "Exclude-Exclude" ) ; 

QUEUES: Fly To . Queue , FIFO, , AUTOSTATS (Yes ,,) : 

To Dammam. Queue : 

To Jedda. Queue, FIFO, , AUTOSTATS (Yes, , ) : 

To Madina . Queue ; 

PICTURES: Picture . Airplane : 

Picture . Green Ball: 
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Picture. Blue Page: 

Picture . Telephone : 

Picture. Blue Ball: 

Picture . Yellow Page: 

Picture . EMail : 

Picture . Yellow Ball: 

Picture . Bike : 

Picture . Report : 

Picture . Van : 

Picture . Widgets : 

Picture . Envelope : 

Picture . Fax : 

Picture . Truck : 

Picture .Letter : 

Picture . Box : 

Picture . Woman : 

Picture . Package : 

Picture . Man : 

Picture . Diskette : 

Picture . Boat : 

Picture. Red Page: 

Picture . Green Page: 

Picture. Red Ball; 

RESOURCES: Flight 

Three, Capacity (1) , , , COST ( 0 . 0 , 0 . 0 , 0 . 0 ) , CATEGORY ( Resources ) 

, , AUTOSTATS (Yes, , ) : 

Flight 

One, Capacity (1) , , , COST (0.0, 0.0, 0.0), CATEGORY ( Resources ) , , 

AUTOSTATS (Yes, , ) : 

Flight 

Two, Capacity (1) , , , COST (0.0, 0.0, 0.0), CATEGORY ( Resources ) , , 

AUTOSTATS (Yes, , ) ; 
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REPLICATE, 

1 , , HoursToBaseTime (10), Yes, Yes,,,, 24, Hours , No, No; 


ENTITIES; To Dammam 

Passinger, Picture .Man, 0.0, 0.0, 0.0, 0.0, 0.0,0 . 0, AUTOSTATS (Y 

e s , , ) . 

To Madina 

Passinger, Picture .Man, 0.0, 0.0, 0.0, 0.0, 0.0,0 . 0, AUTOSTATS (Y 

e s , , ) . 


To Jedda 

Passinger, Picture .Man, 0.0, 0.0, 0.0, 0.0, 0.0,0 . 0, AUTOSTATS (Y 

^ s , , ) , 




Model statements for module: Create 1 


7$ CREATE, 1 , Minute sToBase Time (0.0) , To 

Jedda Passinger : Minute sToBaseTime ( EXPO ( 7 ) ) : NEXT ( 8 $ ) ; 

8$ ASSIGN: To Jedda Arrive . NumberOut=To 

Jedda Arrive . NumberOut + 1:NEXT(0$); 


Model statements for module: Batch 1 


0$ 

QUEUE, 

Fly 

To 

. Queue ; 

11$ 

GROUP, 




Entity . Type , 

Temporary : 

: 10, Last :NEXT ( 

12$) ; 

12$ 

ASSIGN: 

Fly 

To 

. NumberOut 

To . NumberOut 

+ 1 : NEXT i 

(3$) ; 




Fly 
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Model statements for module: Decide 1 


3$ BRANCH, 

Pas singer, 6$ , Yes : 

Pas singer, 4$ , Yes : 

Pas singer, 5$ , Yes : 


1 : 

I f, Entity . Type==To Jedda 
I f, Entity . Type==To Dammam 
I f, Entity . Type==To Madina 
Else, 2$, Yes; 


Model statements for module: Dispose 1 


2 $ 


ASSIGN: 


Dispose 1 . NumberOut=Dispose 


l.NumberOut + 1; 

15$ DISPOSE: Yes; 


; Model statements for module: Process 4 

r 

6$ ASSIGN: To Jedda . NumberIn=To 

Jedda . Numberln + 1: 

To Jedda. WIP=To Jedda. WIP+1; 


19$ 

QUEUE, 

To Jedda. Queue; 

18$ 

SEIZE, 

2 , NVA : 


Flight One, 1 : NEXT (17$); 
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17$ DELAY: 

16$ RELEASE: 

64$ ASSIGN: 

Jedda . NumberOut + 1: 

1 : NEXT (1$) ; 


Uniform ( 1 . 9 , 2 . 2 ) , , NVA; 
Flight One,l; 

To Jedda . NumberOut=To 

To Jedda. WIP=To Jedda. WIP- 


; Model statements for module: Separate 1 

r 

1$ SPLIT: : NEXT (67$) ; 

67$ ASSIGN: Arrival Terminal . NumberOut 

Orig=Arrival Terminal . NumberOut Orig + 1:NEXT(2$); 


Model statements for module: Process 2 


4$ ASSIGN: 

Dammam. Number In + 1: 

Dammam. WI P+1 ; 

73$ QUEUE, 

72$ SEIZE, 


To Dammam. NumberIn=To 

To Dammam. WIP=To 

To Dammam. Queue ; 

2 , NVA : 

Flight Two, 1 : NEXT (71$) ; 


71$ DELAY: Uniform ( 0 . 9, 1 . 1 ),, NVA; 

70$ RELEASE: Flight Two,l; 
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118$ ASSIGN: 

Dammam. NumberOut + 1: 


To Dammam . Numbe rOut=To 


1 : NEXT (1$) ; 


To Dammam. WIP=To Dammam. WIP- 


Model statements for module: Process 3 


5$ ASSIGN: 

Madina . Numberln + 1: 

Madina. WIP+1; 

124$ QUEUE, 

123$ SEIZE, 


To Madina . NumberIn=To 

To Madina .WIP=To 

To Madina . Queue; 

2 , NVA : 

Flight Three, 1 :NEXT (122$); 


122$ DELAY: 

121$ RELEASE: 

169$ ASSIGN: 

Madina . NumberOut + 1: 

1 : NEXT (1$) ; 


Uniform (1.15,1.25),, NVA; 
Flight Three, 1; 

To Madina . NumberOut=To 

To Madina .WIP=To Madina. WIP- 


Model statements for module: Create 4 


172$ CREATE, 1 , MinutesToBaseTime ( 0 . 0 ) , To 

Dammam Pas singer : MinutesToBaseTime ( EXPO ( 6 ) ) : NEXT ( 173$ ) ; 
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To Dammam 


173$ ASSIGN: 

Arrive . NumberOut=To Dammam Arrive . NumberOut + 1:NEXT(0$); 


Model statements for module: Create 5 


176$ CREATE, 1 , MinutesToBaseTime ( 0 . 0 ) , To 

Madina Pas singer : MinutesToBaseTime ( EXPO ( 8 ) ) : NEXT ( 177 $ ) ; 

177$ ASSIGN: To Madina 

Arrive . NumberOut=To Madina Arrive . NumberOut + 1:NEXT(0$); 
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j A-lujLujVI cIiIa ^. ^11 42^.^] ^5-2 cIiIa^. j \\ 4j]L ^aSj c_Jj A rena. cIjI^aao ^al^xILaij jLa^V 

Record Module J j> * ^ 


/ 


Record 1 


^ A^xiJ ^3 CjLijL .^o^kl ( x_a^J fiA^. ^!l gAA ^»A^j 


•oa11x_a]| CaLqIaVujjVI 

s ^C.Luj (J£ CliL^I AAC- - 

tj L_liL ^ AC- - 

■JjV' ^j^a^.q'1 ^j^jLLa ^3 A-lliJa^lj &Ljn3 ^aII 3> XAl - 

;l^LlujjVI J^l-a^xt ^jlz3 ^_ya\ aA^li 

Count ^ j$-^j 


Record 

? x 

Name: 

Type: 

| Record l| 

▼ | Count ▼ 

Value: 


h 

Record into Set 

Counter Name: 


| Record 1 

2d 


OK Cancel | Help 



Cy\Sl\ CjUL^I <JU £ 

Record 

? x 

Name: 

Type: 

Record 1 

"*■ Entity Statistics ▼ 


OK 

Cancel 

Help 



A_iLa j is jlia aJL^. jl oiaU 
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jjj ^ jll <JU. £ jj jl ja. siaU 



jjjxj aJL^. _jl oialj 



;^)joli]I S ^ a, ^-i J^jJa ,^3 fljalj 

OjAlJa 
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Record 

Basic Process 



Name 

Type 

Value Record into Set Counter Name 

1 

Record 1 

| Count ▼ 

1 Record 1 


Count 


Entity Statistics 
Time Interval 
Time Between 
Expression 







Name 



l_J j)U-a^ -3 -5 dAALaba djlg.1, 1 ^ ^ 

Type £>j 

<■*2 j' Aji Count "Jc." 


Cjlg.l.A^a^ki M /aA.Wxt'l A-aI^Hj oLa.out Aj\ x^o^k) 


Ols.L-aa.1 2 jj Entity Statistics "u4£3l 


Time Interval "c> j ® j2" j& <2x. 


M W ^ 4 A-A_ia ^J_U (3 ^ 1 ^ L u n-v t 


Time "j* 1 l>* j” .uA=4' 2£U^2I EpOj 


CjUjlill EtP c> £-42 Between 


Expression " j^2i" .a^-jil lU-2 





Attribute Name <2-21 

"ojiia" £ jill 12 JaS3 j 0j!i2l 


LaAiC. dAALuiaII Ajlx^a^k^U ^2^ 4-<uall 

Value <^2 

2.1*21 i- «1 ■ jl " £ j2l (jj^J 


."Jt" £^ ^21 (jj52 La-lic. 


J 1 oAA 

Tally Name <-b>2ill ^2 


LaAiC. JaSfl ^a. W'uxilj CIjIaaLuIaII A-l5 

j' "qp c> j" j' "l> ■« j "° j2" £>41 uj^ 
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jl aI^Ijoj ill aIAxII 

."aLc" ^ jjl\ jl£ Ia) -kia ^.W u^j j >L j^aVn 

(jl£ IaI LlA A.Wj L5 ^l AjSIaJ) (jj.Vu^a jUkjj 

Ac. j)xr\,a jl (J-N.j.i .1 Ac. j)^-^.^ V ^»l ^.W‘uj,i Uai 

.aIac 

^■W*Ua1 )u) ^£a11 (J^ll Ac. J)XrN,Q ^-ujI 
LaAic ^.W'uai jj # AALu1a] 1 ^ ^j-<a Cjljlx^T’k!^] 

j' "o£ t>“ j" j' "(j-* j ® J^" UJ^ 


,"jW' 


^ ^a^LolLuj aIaxII Ac. ^.ujI 
(jjfkLoAic ^A^IujJj AxJ CjLijL^a^.yi 

."Ac" £ Jill 

.AAC Ac. j)^-^.^ jl (J-N.XA 1 4c.ja^-o ^^A 


Counter Name ^j 
Record into Set <£• <_^ A^u 


Tally Set Name A?^“ ^ 


Counter Set Name ^ ^ j 


Set Index ^ 

\^A CjljljJl dll-la. j 

Schedule Module AA>j 


Jlall Schedule JSdjll l^lj 


Schedule • Basic Process 



Name Type 

Time Units 

Durations 


Double-click here to add a new row. 

CluS jj i ajjxld Adjlill a.l^j £-s jl Jsj^all Ap*- l '-“- 1 Clua jj i a— j 

.J J^J 

;AjLJa^JjujI j 
(J-aAuJ j £ U^axt ^A (JjlAu CllA jJ - 

.caVVI 

a ^11 - 
# AA^Jl (Jlxtxll adlstllll ^i\U ^-alic. - 

Set Module 
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m 

p* ^ !•*> l Set 1 


Set • Basic Process 



Name 

Type 

Members 


Double-click here to add a new row. 


^j j - £a j ^ '\ ^ ^ ^jt ^ aII l.^ j^Laj dil c- a\\ ^ <. <. 

^j^aj C1j!!A-n.xa)' 1 j j j 4 -i1a*J1 j ^a ^.w‘uj.n q\ ^jaL^a ^jl Ia£ .dlijl£Jl 

.(Jj^aaiMI fi.1^. j ^a.w'uxn (j| 

J 


# Ia ^_lx-£aA ^3 A_i 1 a*J| C 5 "^^ (J^I^aII - 

# Cj£^Ia^)j^juj ^a jjaljx^a'l j ^j^^jaaII - 
# L_U^a ^ i^j\k J-a ^ aII - 



Variable Module 


H 

1& j li,,< j Variable .*1 1 l^Jj 


Variable • 

Basic Process 



Name 

Rows| Columns Clear Option Initial Values Report Statistics 

1 

All Forms 

System 0 rows lip 1 


Double-click here to add a new row 


*• (jr* £?> j' o^j .“M. J^' J Variable Dimension 2 j*j' t - “ j*^j 

,_^i ^3 » ■S-^.'< . n*' ^jl ^Aiioil O-l^j (JlLa) l^J ^aJ3 aliuil jl*J jl 0.1a. J (JlLa) 

• J^ 


;1^jLoIa^1ui1 
A£.Loi (_]£ Ai-a^-all CllAlLa-a]l Ale. - 


_< (_J^1 (_J»a ^Jaal ^ bi»‘' 4-lLjjiialJ - 

SIMAN 4xh 

AjjajII (_flla 
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PROJECT, "Unnamed Pro j ect " , " Dr . A. 

Barry", , , No, Yes, Yes, Yes, No, No, No; 

COUNTERS: Record 1, ,,, DATABASE (, "Count" , "User 

Specif ied" , "Record 1"); 

REPLICATE, 1, , , Yes, Yes, , , , 2 4 , Hours , No, No ; 

r 

; Model statements for module: Record 1 

r 

0$ COUNT: Record 1,1; 
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Case j o^jj-vi^ii dA)\^».ii ciii -l^.j ^juj 

.Studies 


Sjjjal CjLLttJl 


Flowchart Modules CjIa^j 

Delay Module - 1 



1 g •'•N.'u.t Ic~- ^JlLalj O' 0 ^AiJih ^ajAJ SA^j 

_tdij c^llAu ^_ya -1 


.l_J>iaJ] yi -2 


■ J* 


^xojs av~u.'^ jii _2 


; l—jLiuiJ V I il ■ " oA3lj 



Allocation oy*^' j' ( ' 



Delay Time jLf- SasU (e_i 
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Delay 


Marne: 


Allocation: 


Delay 2 

d 

| Other 

d 

Delay Time: 


Units: 


SI 

▼ 

| Hours 

d 

EXP0( Mean ) 

N0RM( Mean , StdDev ) 

TRIA( Min. Mode, Max) 

UNIF( Min , Max ) 

ERLA( ExpoMean , k ) 

BETA( Beta, Alpha) 

GAMM( Beta, Alpha) 

■ IflHNf R PI XI 

A 

Cancel 

Help 



V 



Units l>° 



iDays H 

I-> ^ 3 tl v \ l oAsLj 


Delay • Advanced Process 



Name 

Allocation 

Delay Time 

Units 

1 

Delay 2 

Other 

0.0 

Hours ▼ | 


Allocation oy*^' j' p=- ( ' 


Delay • t- 

Advanced Process 





Name 

Allocation 


Delay Time 

Units 

1 

Delay 2 

Other ▼ 

0.0 


Hours 



Value Added 
Non-Value Added 
Transfer 
Wait 






Other 





Delay Time jp' (y- 1 
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Delay • Advanced Process 



Name Allocation Delay Time 

Units 

1 

Delay 2 Other HH ▼] 

Hours 


EXPO( Mean ) 

w | 


N0RM( Mean , StdDev ) 
TRIA( Min , Mode , Max ) 
UNIF( Min , Max ) 

ERLA( ExpoMean , k ) 
BETA( Beta , Alpha ) 
GAMM( Beta , Alpha ) 

v 



Units u- 0 jlja- eiaU 


Delay - t- 

Advanced Process 



Name Allocation 

Delay Time 

Units 

1 

Delay 2 Other 

0.0 

Hours 


Seconds 

Minutes 

Hours 1 

|Days 


DELAY : 


SIMAN 4*L Sj^gM 

0.0,, Other; 

Dropoff Module (f t-^!) 



Members 


j ^Axjj^Pj CjUjI£1I CjUjUII JaliuaVI 

IfrjLal. tVu J ^jic. aJIoIj .Graphical Connection ‘UaJai^ c-isJ 

^•n ! i i ft . h ^ I A •>>. t i ir ^>1 \ ^ ft ^f**- ^ O M i n a f ^ i ^ 

[L^LlujjVI -J-^ 3 L5^ SiMj 
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j • >»•» i " \\ a i jl 'ijiiU 


r i— i — ■ 

Dropoff 


? x 

Name: 

Quantity: 



| Dropoff 3 fT 


S farting R ank: M ember Attributes: 

fl Take All Representative Values ▼ 

[Retain Original Entity Values 


T ake All Representative Values 


I T ake Specific Representative Values! 


OK 


Cancel 


Help 


• ^ il l 4 Q L ^ ^ ^ L U ^ > Vl \ 

^ ^ * \ l l ** 4 a . ^jl I > > 1 I— > ' j 


Dropoff 

Advanced Process 



Name Quantity Starting Rank 

Member Attributes 

1 

Dropoff 3 1 : 1 

Take All Representative Values ▼ 


| Retain Original Entity Values 

Take All Representative Values B 

|Take Specific Representative Values 


SIMAN AxL aAa.j]| 


DROPOFF, 1 , 1 :, 


268 





Hold Module (<*■*■«) 


* 



^3 6^LujV^ 6 -^. J (jjl£ t^lLud-aLj ^ jfiJ fi.1^.^] I &.4A 

^Ic. aJLgIj b ^4J| J oJl^. i^lli JbtJ Jl_jj ^ AK/i ^)JC. A^V ^luJAj jl (jJx-<a -^ a ^) J ^ c3^lJ 

AjLqI.W'u*)) 

.^✓v^Vt cX^ J] cJj^" 1 '^ * JA' .j' hvij -i 

4 -v i i'Q ^ .’MUn^ l-M 1 m-A 

J> tj-a£j cJ-a^ jl -3 


[L-jLiujjVI XJ-a^>a ^)^ia l> _ 5 ^ ftislj 



Type j'j^ sis'-i 
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Queue Type f^y j' 



m ^\ 1 4 -v- q t ^ ^) J) ^** ^ ^ ^1 v \ l dasLj 

Ljajl 


Hold - Advanced Process 



Name 

Type 


Wait for Value 

Limit Queue Type 

Queue Name 

1 

Hold 2 

Wait for Signal 

- 

1 

Queue 

Hold 2. Queue 


Wait for Signal 


Scan for Condition 
Infinite Hold 


^)^jLLa]l ^y e^slj 
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Hold - Advanced Process 



Name Type Wait for Value Limit 

Queue Type 

Queue Name 

1 

Hold 2 Wait for Signal 1 

| Queue 

Hold 2. Queue 


Queue 


Set 

Internal 

Attribute 

Expression 


SIMAN 4*1? S^jli 

QUEUE, Hold 1. Queue; 

WAIT: 1; 


Match Module 



^3 J ^3 AW,a JAC> ^jUajll &A^.j 

4_LaAl]| j 5 (J -0 *^1 J ^3 (J^^.3 AlC- .Ajjjua Aij-sa 

CjU 1£]| ^plju ^aJ j ^jUaj ^J^LLall L5^ J 

l^al.W'u^l ^Jc. AJIoI j s d.^2k^]| l^JLLLaj 

^Ujl J-?^ ^3 Ajl J a3 £-1 a^J - J 
^^jJ) i\A Uai^ CIiUJLlo fi^C. -2 

t A,‘m.x> A-^J ^ijoill CIjI^Lilu A.A^.x> ^3 l_jI£j! 1 2)-^ - i *^ c ' -3 

[L^LiujjVI AA^.0 ^)^ia L5^ dASlj 


271 




Number of Match j' 



Type 



' jni t\ i 4 -v. Q i ^ ^ 3 ^ tl v ->w \ l fiASLj 


(J^jUaUll JJlC. j»j- oijlj Jolij 


Match • 

Advanced Process 



Match 

Number to Match 

Type 

1 

Match 2 

|2 jd 

Any Entities 


2 


3 

4 

5 


_jl oialj 
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Match • Advanced Process 



Match Number to Match 

Type 

1 

Match 2 2 

Any Entities ▼ 


Any Entitles 


| Based on Attribute 

SIMAN 4*L aia-jlt 

0$ QUEUE, Match 

1 . Queue 1 : DETACH; 

3$ QUEUE, Match 

1 .Queue2 : DETACH; 

MATCH: 0$: 

3$; 


Pickup Module Saaj 


Pickup 1 


^3 A_n*-a Ajjj -lie- Itixa ^ a AajLlLall CjLjjltll i^yz 33c. JaltilLj 03^. ^jll a3A ^ 

^Ic- Altai j dlLtltll ^ya A-ajlii a Ajl^J ^11 l aLUaj AJailLall ClllA^^ll _ j^jjUall 


IgjLal Aktaal 


4 at A a ya ^3 _jjj | yh ^_yz i _ '1 1 ^'a->. ' - J 

.fLuiiVI ^ itiA a Ajg.'j i-a ^-Ix^a -2 

_4j^aL^, Ajuj^A^ AAsL^J ALoillill -3 


;l_j1 Uxi iVI J-aJ-a^.a ^)^la ftAalj 






Pickup • Advanced Process 



Name 

Quantity Queue Name 

Starting Rank 

1 

Pickup 2 

1 

Queue 1 

u _i 


SIMAN j*j j 

PICKUP: Queue 1,1,1; 


ReadWrite Module SpljS 


ReadWrite 1 ► 


j\ cLLojIj ^cjjLLJI jl k. \\a diULu W*uxnj 

aALqI j # A-kiLi]| j\ l \\^\ La) CjULlj AjIj£J ^.W‘ua} j ClAqx.ro 

l^al.W’LA ^Ic. 


.jlj^l Cll!A-^.^ j CllLa^lx-a -1 

^ A\ (JjiuCij e-Llil ^ j ^a_lll (j 0 * Cj iLLiJ JU^V 2 )-° L—lllnll -2 

\\a ^2 lUo 2 )^- CllLa ^ix-a -3 

* L—A Uxi iV \ JoJo^.a UU^ 3 L5^ x^o^kll 
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Add.. SiaU 





Assignments ? |"x" 


Type: 


| Attribute 

3 

Attribute 

Variable 


Other 



OK 


Cancel | Help 
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Entity. Sequence 
Entity. Station 
Entity. Type 


* J . T T l 4 Q . ^ ^ n l— i ^ ^ ^ *1 . U 

jl oiali 


Ready/rite - Advanced Process 


Name 

Type 

Assignments 

1 

ReadWrite 2 

| Read from Keyboard ▼ 

0 rows 


Read from Keyboard 


Read from File 
Write to Screen 
Write to File 


iilixiJI ^ya o$. oialj 


Assignments 


JlH 

Double-click here to add a new row. 


ReadV'/nte • Advanced Process 


Name | Type 

1 ReadWrite 2 Read from Keyboard 



i iLa ^ya if. I jl oialj 





Assignments 

< 



Type 

Double-click hereto add a new row. 

ReadWrite • Advanced Process 



Name Type 

Arena File Name Overriding File FormatJ 


1 

ReadWrite 2 Read from File 

File 1 



READ : ; 


SIMAN IQ 
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Release Module 



^ A^joia-o (. ul£ (j»a CjIa^. j 6^A ^a. W.*U ai 1^ 

L-Jj)\Joa11 CjIa^ j \\ JiJlC- j A-ajujI Aij^Ual .A^ j.a'N.a ^a jl a^^)iiA J}^)I^a 

^3 ^)JajjJ j Aj c^LoiaI OA^.^11 dji A Jjl£ AiC- # l^5^UaJ 

A^al W*ud ^Ic. AJaaI^ ASLuia! ^diajjaiJ .^^aII I^A ^j^jlia 

JjllaJ ) (jjJj L_Ak ^ ^ 1^13 1 -1 
A_3^)C. j j ^.LllaVI j) ^.q/xi'uxiAll fi^plx-<a -2 

[L-jLiujjVI 3">3-?^.<<a ^)^la ftifi llj 



Add... ^L^a) jl oiaU 
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Resources 


Type: 


| Resource 

3 

Resource 

Set 


Attribute 


Expression 



Quantity: 

n 


OK 

Cancel 

Help 



4_L*-a ^ AJU. ^3 



Resources 


Release 

- Advanced Proce 


Name 

1 

Release 2 


Type 


• 1^ 4 -v q l ^ ^ ^ L ^ ^ ^ *1 l U ^ >al 1 

<ii_a jl aislj £-o 

Attribute Name] Quantity] 


Attribute ▼ 


Resource 

Set 


Attribute 


Attribute 1 1 

eto add a new row. 


Expression ^ 

reviT I 


SIMAN 4*L 


RELEASE; 
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Remove Module jjUj 




Remove 1 


► 

Original 



Removed Entity 


^ 'A (Jj aJLuj^jIj ^3 ^3^-a Cy* *^1 J clp^ ^ 

A-^I.w^uaiI 


^joi 3 ^joi 3 l^J jV 4-a.A^J tUo aJIJ -1 

> 4-llx ^ ^jUail 1^1 ^3 e.l^2Lluji -2 

# ^)ijudi] C1 j^U.j 11 ^ic- \)}\ -3 

;l_jLilujVI ^)^La ^3 ^ajl x^o^.11 disli 



• Jnl \\ \ 4 -V. Q 1 ^ L-> ^ ^ ^1 t l i 


Remove - Advanced Process 



Name 

Queue Name 

Rank of Entity 

1 

Remove 2 

Queue 1 

1 1 


SIMAN AxL ada.j]| 

REMOVE : 1 , Queue 1 ; 
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Seize Module 




□ 

Seize 1 


&iA ^jjIS Jlic. .Jl^U j! A.qx^il Ijljj ^)j£l jl J^)^a L }* frUaC-Lj ^ 


(jl Ia£ ^Ixa^ £^)-a ^0^*1 j ^ )*a> ^jJVl ^ J 

AjLq, W' uxil AJjaI j^ja J .liA ^j^aII ^l.W*UA)j ^j. rOjA^aVl 

# ^jl^Jl c^L_uaI^ (j^_) *». 1U0 AjIaj -1 
^£cil ^ 1 n)^a J 4_9^)C. I^ILujaI^ ^Au!lL-ua (J -2 
;l_j1_1ujjVI ^)^La L5^ A^o^kll fijiSlj 
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aialj 



Priority »isij 
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<aLjal j! Sia U 



jj AiLjaj SiMj 


Resources ? X 


Type: 


Resource 

▼ 

Resource 

Set 


Attribute 


Expression 



Quantity: 

P 


Resource State: 

I 3 



OK 

Cancel 

Help 
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Expression 


’ \\ \ 4x^1^ _^) J) ^** ^ ^ i .^-\. \ l 

(jja.Ml (> _ < )-£ajl_j^xk oiali 


Seize - Advanced Process 



Name 

Allocation 

Priority Resources 

Queue Type Queue Name 

1 

Seize 2 

1 Other jt ] 

Medium(2) 0 rows 

Queue Seize 2. Queue 


Value Added 


Non-Value Added 

Transfer 

Wait 

Other 




jlj^ 


oiaU 


Resources 


| Type] Quantity] 

Double-click hereto add a new row. 


Seize - Advanced Process 




Name Allocation 

Priority 



1 

Seize 2 Other 

Medium(2) 


Seize 2. Queue 
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Seize • Advanced Process 



Name 

Allocation 

Priority 

Resources 

Queue Type 

Queue Name 

1 

Seize 2 

Other 

Medium(2) 

0 rows 

Queue ▼ 

Seize 2.Queue 


QUEUE, 

SEIZE, 

DELAY: 


Set 

Internal 

Attribute 

Expression 


SIMAN 4*L i^jl\ 

Seize 1. Queue; 

2 , Other; 

0.0, , VA; 


Search Module 



Not Found 


1 ( J ) A^<U3 jl Ajj^) .W)l ^IIXJ jl Axt ji 

| ^OaIui c** )^k ) 

t ^Jaall 04*^ ^ ^ (jc. <c. -2 

• LS^ t -‘‘ ^ic. Ig.^AJ C1 jLi1ax]| jj}\ -3 

[L_jLilujVI ^)^ia dislj 
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Search 


Name: 

[Search 2 
Type: 

[Search a Queue 
Starting Value: 


Queue Name: 
T] [Q ueue 1 

Ending Value: 


2] 



Search Condition: 


NOTE: If search condition is true, J is set to rank of first entity found 


OK 


Cancel | Help 


^ iialj 



i " 'I *<■ a » s* '1 i tl sialj 


aisLi 



0 $ 


SIMAN jfrjj 

SEARCH, Queue 1; 
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1 $ 


BRANCH, 


2 $ 

3$ 


DELAY: 

DELAY: 


1 : 

If, J<>0, 2$, Yes : 
Else, 3$ , Yes ; 
0.0, , VA; 

0.0, , VA; 


Signal Module Sjl^yt a 



^ jiij') Wait Module * jCii jLu jG 

AjLal. , >V)..ij (j^sj .Aw,a\l ciilnlSH ^Uajj (Blocks 

_(^)iia^bU r J 1 '-1' LaAc. j^LUj Ac. jJjoJI JaLajS [JjW ' - 1 

_ jGc- A t La j A' n jjl£ t ''L ^£J jAulllI -2 

; L—llua 1 Y I Li— A. * 1 A ]\ ‘iALj 


Signal 



j_y^ aialj 


Signal - Advanced Process 



Name 

Signal Value 

Limit] 

1 

Signal 2 

1 

dJ 


SIMAN 4*L a±a.jlt 


SIGNAL: 


1; 
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Store Module 



j-a ^.W**Uxi ) 4ji ^1 t SJxJaJj 

A^qI.W *Uxil AJj-gI j .CllUjlSJl ^jc. ClaLpl.x^a^kj AiLjaV^J CjIjl^j 

# d ll, }bc> 6 Jbu ^xaj Ajtia3 ^jc- ^ jjx-o - J 


.aJUj (J^.b £±ii -2 

* i—jl Uxi J-aJ-i^.a ^j-ajL-sa^Jl fijiilj 
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m \\ \ 4x^1^ l-> ^ ^ tl v ->w \ l 


Store • Advanced Process 


Name 

Type 

Storage Name 

1 

Store 2 

| Storage ▼ 

Storage 1 


Storage 


Set 

Attribute 

Expression 


SIMAN &L S^jli 


STORE: Storage 1; 

Unstore Module UJJ^ ?TJ^! 



djLql.Wt^l i^jx f\C- AJ j AlkJ j( ^ ^jjlS 

^ll 

[L^LljaijVl A-aA-a^^Q ^)^Aal ^j-ajL-^^Al 



^ ^ill _jl oialj 
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Unstore 


Name: 
|Un$tore 2 


OK 


Type: 

| Default 

Storage 

Set 

Attribute 

_ Expression 
Canutfl 




ntiip 


* Jnl \\ \ 4 -V. Q 1 ^ ^ 3 ^ tl V ->w \ l 


Unstore ■ Advanced Process 


Name Type 

1 Unstore 2 j Default 


Default 


Storage 

Set 

Attribute 

Expression 


SIMAN 4*L aAa.j]| 


UNSTORE; 
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LjUUdll £i\±^j 

Advanced Set Module Sjjjaiail CAc. »hj 


B 

Advanced Set 


dilc. j Storage Sets j vljlc j Queue Sets j 

i^y i Group ^ r - ^ •' ^ * ' ijxj Set ^ r - AQ /* 4 <-- Al o2a aLJac-i i a^*j l^_il l£ 

i" 4 r. ^ ,-. ^ ^ gg{ Index ‘tC-^a^-a ^)joi^a j i^ljliaiui jS-auG ^ <~, Vi i Vi ^illj 4^jLoiLa]l jj-alixJI 
A^all ^a (J^alaJJ Qa 0^.J (_^l jl Seize a^\j.ai-o' (_JA.U >— Sj»j Ql Q^«aJ J4jl 

clw vIjIa^ j yJ ^ jl (j jU-Jl t— ilc. .Material Handling Type Module 

.Unstore jjjA^ Store 

Expression Module 



Expression 


^ jjjlalil' ^^Lujj .IgJ Expressions ( — * j*4 o-i^jll o^Aj 

JjS .'.V i . jjA*j jl a*j dilj Arrays 1 qjq.-^S ^yjlxiill i sjjxj j^-a . .Ig-iLajA aU-a'i. .4 j 

djl*J j jjj j^aj «.Lajjj 4 jo 4w 11 4 a u Ml j.ic.'^l j* i jj d *'VI,.4 \ j 1 ' a 'U 

< (Jla) 44iLiia dlULaC-j (jjljislj J + <J5-) j (NORM(10,2) (JS-) 

juxjll J a ^'.W’uaiI j CliLL-a j (.GT. J 

A-ioi^J ^ 1 A -v *U n 1 
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Failure Module 


H 

Failure 


£* flail*!*] \ aa >. s^a .(Jjol 9J AJ£ ^jli (Jjia .lie. 

< Cli3 ^ll ^ \ ju $ (j£ Ajt-uJl a^^xlLa jl AjljoJI 4_pl_^j 


File Module l -^ a S.1 



File 

g^a^ .Read Write j!^ aJojujI^j <. &La ^1 . w‘uai 1 l^Aic- ^a Cjj ^ -j cJ^ ^ 

aixdl (J j (J ^31 4AJ^)ia j L \\a\\ ^xuj) dA^. j\\ 

StateSet Module 4-^ Ac. S jaj 


StateSet 

Ajj|j “VlLiJ 4 Unj* jl j^aJ dlVL^Jl J jj-a J.1C. ji dlVL^ ~i ^ *'V' , .-, ij 

4-c. j a >a ^c.aLjj a^Lu^I CiLiLa*Jl ^ Resource »-^j jj^ a-^-^?- jl Autostate 

_ juat-a aJ ^ ^ n i. ^jill^ AJL^JI 

Statistic Module Sa^j 


Statistic 


jjl£Li_xl]l C-liill ' Jl-1 -■• j ■ I 1 *~ 'I jM . ^<-a 1 ~n W~'t * ' ^ '■■ ■ ,-\ j 

Storage Module 


Storage 


_lC-.ll. 


jjj oA^.j (_£lj liilj .iljJ (jl (j^aJ jj jl ■*> allj _j j^-a ^sjojI i ijaJj 


:Advanced Modules 

^ yr^' J SIMAN ca£' jj AiA^Jl C1I.1*. jll Si*) ^ j^-l cjl^a. j Arena ^ 

Advanced Transfer Modules A-*^u*ll JlHj)/l Cilaa. j Jla (Arena ^ ^^iidl adj^dl 
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O Advanced Transfer 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

Enter 

Leave PickStation 

Route 

Station Access 

Convey 

Exit 

□ 

n 

□ 

□ 

□ 

□ 

□ 

□ 

Start 

Stop Activate 

Allocate 

Free Halt 

Move 

Request 

□ 

B B 

H 

B B 



Transport 

Sequence Conveyor 

Segment 

Transporter Distance 






(SIMAN ) Blocks 


O 



Blocks 



□ Access 

□ Activate 

□ Allocate 

□ Alter 

1 1 Assign 

□ Begin 

□ Block 

□ Branch 

□ Capture 

□ Close 

1 1 Combine 

□ Convey 

ID Copy 

□ Count 

1 1 Create 

1 1 Delay 

□ Detect 

□ Dispose 

□ Dropoff 

□ Duplicate 

□ Else 

□ Elself 

□ Endlf 

□ EndWhile 

□ Event 

□ Exit 

□ FindJ 

□ Free 

□ Group 

□ Halt 

ziif 

□ Include 

1 1 Insert 

1 1 Match 

□ Move 

1 iPickO 

□ Pickup 

□ Preempt 

□ Proceed 

□ QPick 

□ Queue 

□ Read 

□ Release 

□ Relinquish 

1 1 Remove 

□ Request 

□ Route 

□ Scan 

1 Search 

1 1 Seize 

1 1 Select 

1 1 Signal 

□ Split 

1 1 Stack 

□ Start 

□ Station 

□ Stop 

□ Store 

□ Tally 

□ Trace 

□ Transport 

□ Unblock 

□ Unstore 

1 1 VBA 

□ Wait 

1 1 While 

1 Write 

□ Zap 







(SIMAN czU ) Elements _ 


O 



Elements 



□ Arrivals 

□ Attributes 

□ Begin 

□ Blockages 

□ Continuous 

□ Conveyors 

□ Counters 

1 ICStats 

1 1 Discrete 

1 1 Distances 

1 1 Distributions 

1 Instate 

□ Entities 

□ Events 

□ Expressions 

□ Failures 

□ Files 

□ Frequencies 

□ Include 

□ initialize 

□ Intersections 

□ Levels 

□ Links 

□ Networks 

1 Nicknames 

1 1 Outputs 

1 1 Parameters 

1 1 Pictures 

1 1 Project 

1 1 Queues 

□ Rankings 

□ Rates 

□ Reapes 

□ Redirects 

□ Replicate 

□ Reportiines 

□ Reports 

□ Resources 

□ Rules 

□ Schedules 

□ Seeds 

□ Segments 

1 Sequences 

□ Sets 

1 IStatesets 

1 1 Statics 

1 1 Stations 

□ Storages 

□ Tables 

1 1 Tallies 

□ Tasks 

□ Trace 

□ Transporters 

□ Variables 
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Packaging f j=2' 


Packaging 


• 




>* 

**< 

•5 

4 


Machine 

Conveyor 

Machine Link 

Conveyor Link 

Merge 

Split 

Switch 

Operator 

Operator 

Group 

: 


a 

<f> 

H 

■fo 

0 

□ ■-» 

□ 

□ 

Operator 

Schedule 

o 

Simulate 

Palletizer 

Storage 

Valve 

Tank 

Product 

Production 

Plans 

Actions 

Label 


.lie- Cl 

1.1a. jJl aCA 

O* 


l 1 ‘i 


jll 

t> 
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:Case Studies 

• l -L uall jj jIL 

UfrilJ ) ^jl £_22l]| 4, Jpg 1 (Jx.rO) J L-LujL^-o AJ J )a,x^o AJIaj (J^>a 

O^j 1^1 J j jjjLs Ala jVi oaa j 8 j 1 Interarrival times J j ^ia j' 

; JIUI JjA^I ^ la£ Jla^l 



La£ di'^lali.lj (jjiUei 6 j 1 ^ j' j 2 Sevice times Ala jl 
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[A_a 2 l^J| AIa^I 


Service Time 
(Minutes) 

Probability 

Cumulative 

Probability 

1 

0.10 

0.10 

2 

0.20 

0.30 

3 

0.30 

0.60 

4 

0.25 

0.85 

5 

0.10 

0.95 

6 

0.05 

1.00 


.^jO 500 

^A_lll s-lij 

;^U. jjjUall -1 

t A.‘iA. i w AjI^j jixj < £^>jujl±A A-aji^JI Ijuj cJjI ^ k vo\ l _ j 

AjlgJ Jbu UlJ^\]j A-aJI^JI I-UJj ptLuil ^jLaJl ^lk ^ ^ j ’(J ji-uiA C— al^)x^oll -C_J 

A.^a.W 


: jjiialt -2 

Lijx/ilj j A-aA^JI ^)jujIaJj ^j3 (JjVI ^ U*oj ^-la. ^)iaJJJj Ajl^-b ^J^liL -I 

.A.’ia.W AjI^j 

t A.^A.W AjL^j A.J^q \ (Jilk. (^ja Vj ill _j^Uu (jl jIajV -c_i 

Create ^ j*j' V '^ ‘ 4 j t^c- Jai^l Create f' t*lli j jjbj aJjj ^1 
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B0® 


Arena - [Model2] 



Process f bVu J-j Jlaj ^cUJl 



0 


J. '-C ^ (_)j» jull (ji Lul^ll l" vWj b-C \\ b-».Nf 


Run Window He 


Connect 
«/ Auto-Connect 
«/ Smart Connect 

v< Animate Connectors 

Submodel ► 


^a^Ac.1 (_J£bJI (^3 j&La£ dll .' ^3 ^/lj 

Dispose (> ^Lkill ^ ^ jjj jll ^ 
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Create 1 


> 



Dispose 1 


(j-a ^ j 4_^i.ii2l j AASjla jjC- dlLa ^yi*-a]l (jVI 

ojiali Ig.jlc. JaijJalj Create 


Customers Arrive 



.J5221 < _ s a La£ eliULull ^-uLi 

Ujlkl " jjjxj" jlja. ^ j Expression " '-ijia.i Type ^ -1“-V 


DISC(P1,V1,...) 

PI, VI £jj^' J Jj^ £4JJ4 J* 4_Laj^ jl ^5-ixJ ^'j 

(jjjLa (j-aj" ^jjLLal] 4 “Cajall j ^-a^ljlll 4JI2 j^\ 4 ^ _iall jib 

jib (J-^.l^ll j "(J^k*a^]l 


D!SC(F(x 1 ),x 1 ,F(x 2 ),x 2 ,...,F(x, i ),x w ) 

a ^ ^Jaj Create Cjj^ L^ic. j CjU jLcJI (JL^I 


reate • Basic Process 


Name | Entity Type| Type | Expression | Units | Entities per Arrival| Max Arrivals| First Creation| 

1 Customs Customer Expression DISCi 0.125.1 .0.25.2,0.375, Minutes 1 Infinite |00 | 
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LhJ lil J) .U* 1 ^ 

(jilj^j Jaxjjalb ojiaU j^-kj j Process 



ojiaUll Ci j^-ka Add. . . Resources " J j' J*" Jj*- <j^ 



# OR ^aJ OR k* . >i i j djLo^k-dl LuLq^j 

u)«> C1 ±Ajjj5^ 4 ->^ Q l ^ *fiA3Lj 


Process - Basic Process 



Name 

Type 

Action 

Priority 

Resources| 

1 

Service St 

Standard 

Seize Delay Release 

Medium(2) 

1 rows 
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A. JjJixj j! ^LlatJ liA 0-* 

oiiU J^IaJS jJJ J-a IfcJft JaijJajj Dispose ' j^'j 



0 



Dispose - Basic Process 



Name 

Record Entity Statistics 

1 

Finish Ser | 

E - 1 


^juIaII 4 -s. Q t s~\ 


J 


Setup j Run SiaU j&L?- jVi 


■ Window 

Help 

Setup... 

Go 

F5 

Step 

F10 

Fast-Forward 


Start Over 

Shift +F5 

End 

Alt+F5 

Check Model 

F4 

Review Errors 


Run Control 

► 

SIMAN 

► 


sialj j IjHa 
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Number of jl aac. (JkAj Replication Parameters j' (4U-* ^ 

aa& j aL^a 480 Replication Length j' j' 10 ^ 4a j Replications 
La£ j_£^kVI ASl^jll ^ ^la-all Aaaj 0.0 ,4,4 aA^s j 4 x.La 24 ^ dllc-LoJl 

.Default Values 
LS la. ol£U^ll j Go 4 Run j44ki? 





*? j The simulation has run to completion. 


■v 


Would you like to see the results? 


Yes 


No 


Yes Jc- h * . >11 
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^3 Ajud^Llj C fljjuj j ^ CllL^L^a 9 Ardlcl 


B Unnamed Project 

$ Entity 
fi Time 

$ NVATime 

Customer 
0 Other Time 
Customer 
6 Total Time 

Customer 
El Transfer Time 
Customer 
0 VA Time 

Customer 
0 Wait Time 

Customer 

0 Other 

0 Number In 

Customer 
6 Number Out 
Customer 

0 wip 

Customer 

- Queue 
0 Tme 

0 Waiting Time 

Service Station. Queue 

0 Other 

El Number Waiting 

Service Station. Queue 

B Resource 
1=1 Usage 

0 Number Busy 
Server 

0 Number Scheduled 
Server 

0 Number Times Used 
Server 

El Scheduled Utilization 
Server 
0 Utilization 
Server 


a- 15 53AM 

Category Overview 

Ap-il 1Z 2004 

Values Across AH Replications 

|Unnamed Project 

Replications: 10 Time Units: 

System Summary 

Holts 


System 

Number Out 

Average 

106.10 



Mooei Filename: C:\Documente ana Settmg6amD\DesWop'OR543'SingieServer 


Page 


Of 9 
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Customers Arrive 



S1MAN A*L Jd«jl 


l-aIa 


PROJECT, 


"mini" , "amb" , , , No, Yes, Yes, Yes, No, No, No; 


VARIABLES : 


FinishedService . NumberOut , CLEAR (Statistics) , CATEGORY ( "Excl 
ude" ) : 

Customers . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 

Service . Number In, CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 

Service . NumberOut , CLEAR (Statistics ) , CATEGORY ( "Exclude" ) : 

Service .WIP, CLEAR (System) , CATEGORY ( "Exclude- 

Exclude" ) ; 


QUEUES: Service . Queue , FI FO, , AUTOSTATS (Yes, , ) ; 

PICTURES: Picture . Airplane : 
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Picture . Green Ball: 

Picture. Blue Page: 

Picture . Telephone : 

Picture. Blue Ball: 

Picture . Yellow Page: 

Picture . EMail : 

Picture . Yellow Ball: 

Picture . Bike : 

Picture . Report : 

Picture . Van : 

Picture .Widgets : 

Picture . Envelope : 

Picture . Fax : 

Picture . Truck : 

Picture .Letter : 

Picture . Box : 

Picture . Woman : 

Picture . Package : 

Picture . Man : 

Picture . Diskette : 

Picture . Boat : 

Picture. Red Page: 

Picture . Green Page: 

Picture. Red Ball; 

RESOURCES : 

servicel , Capacity ( 1 ) , , , COST (0.0, 0.0, 0.0) , CATEGORY (Resource 

s) , , AUTOSTATS (Yes, , ) ; 

REPLICATE, 

1 , , Minute sToBaseTime (100) , Yes, Yes, , , ,24, Hours , No, No; 
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ENTITIES : 

Arrival, Picture . Report, 0.0, 0.0, 0.0, 0.0, 0.0,0. 0, AUTOSTATS ( Y 

£ S , , ) r 

SETS: Servers , servicel ; 

gr L-iLa 


Model statements for module: Create 1 


2$ CREATE, 

1 , MinutesToBaseTime (0.0) , Arrival : Minute sToBaseTime (EXPO ( 1 
) ) , 100 :NEXT (3$) ; 

3$ ASSIGN: 

Customers . NumberOut=Customers . NumberOut + 1:NEXT(0$); 


Model statements for module: Process 1 


0 $ 


ASSIGN: 


Service . Number In=Service . Numberln + 1: 

Service . WI P=Service . WIP+1 ; 


9$ 

QUEUE, 

Service . Queue ; 

8$ 

SEIZE, 

2, VA: 


) , 2 : NEXT (7$) ; 


SELECT (Servers, POR, 


7$ DELAY: 

MinutesToBaseTime (Uniform (.5,1.5)),, VA; 

6$ RELEASE: SELECT ( Servers , LAST ) ,2; 
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54$ ASSIGN: 

Service . NumberOut=Service . NumberOut + 1: 


Service . WI P=Service . WIP- 


1 : NEXT (1$) ; 


; Model statements for module: Dispose 1 

r 

1$ ASSIGN: 

FinishedService . NumberOut=FinishedService . NumberOut + 1; 
57$ DISPOSE: Yes 
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Aju^uuit A-aA^lJ jSjj 

c jl _jLuia d)- 0 Aic- AAJ^ia ^jAa^)C» ^A (JIaa]| Ia& ^j-<a ( _jAa^)iJl 

CjIjUoJI L—lUall cJjx^o^J j AkV (jA^ALk 1 -“ A_nt ^Jc. AxJ^)jjj A-aAk ^xJ-ax> 


•A_i]i_iii j ^j) cj^^° A_La^i 1 


; J^ajll jjjl* Aia jl £J jjj JjA^. 


Time between 

Arrivals 

(Minutes) 

Probability 

Cumulative 

Probability 

1 

0.25 

0.25 

2 

0.40 

0.65 

3 

0.20 

0.85 

4 

0.15 

1.00 


L_llc.| AAjJoSJ ^)flj £^}±kj fi^AS Aa^.1 4^)£Lj ^^-AaII J Aa^I ^AA^.1 ^C-AJ ^LaJiLkli 

^Jc. ^A ^)£Ljj Aa^.1 ^ja cJ^l A-aAkll A_1 a^ 1 £jjjj A-aAk ^-^)jajl AjI 




A-aAkJl A_lo^l (JjA^. 


Service Time 
(Minutes) 

Probability 

Cumulative 

Probability 

2 

0.30 

0.30 

3 

0.28 

0.58 

4 

0.25 

0.83 

5 

0.17 

1.00 


A-aAkll A_1 aJ)I (J jJ 


Service Time 


Cumulative 

(Minutes) 

Probability 

Probability 

3 

0.35 

0.35 

4 

0.25 

0.60 
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5 

0.20 

0.80 

6 

0.20 

1.00 


Aj^iLxxJl CllULnll L—illUl ^\c>j ^-<U .(JJ^ 3 ^ali-lll l^A 4 -^.AaJ (j^J 

CjIjl^.^31 £“)^y jiil ji 



0 


\ l 1^\ jj\ \ \ 


Customers Arrive 




0-lxJ ^UaJl |jl& 4 -^.AaJ (JjL^. 
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SIMAN 4*1? 

Ajjauil i_aLa 

PROJECT, "Unnamed 

Project" , "amb" , , , No, Yes, Yes, Yes, No, No, No; 

ATTRIBUTES: Ahmad Service . Busy ; 

VARIABLES: Wait 

Line . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude " ) : 

Ahmad Available? .NumberOut 

True, CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 

Bakur 

Service . Number In, CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 
Customers 

Arrive . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 
Ahmad Available? .NumberOut 

False, CLEAR(Statistics) , CATEGORY ( "Exclude" ) : 

Customers 

Leave . NumberOut , CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 
Ahmad 

Service . Number In, CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 
Bakur 

Service . NumberOut , CLEAR (Statistics ) , CATEGORY ( "Exclude" ) : 
Wait 

Line . Number In, CLEAR (Statistics) , CATEGORY ( "Exclude" ) : 

Wait 

Line . WIP, CLEAR (System) , CATEGORY ( "Exclude-Exclude " ) : 

Bakur 

Service .WIP, CLEAR (System) , CATEGORY ( "Exclude-Exclude" ) : 
Ahmad 

Service . NumberOut , CLEAR (Statistics ) , CATEGORY ( "Exclude" ) : 
Ahmad 

Service .WIP, CLEAR (System) , CATEGORY ( "Exclude-Exclude" ) ; 
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QUEUES: Wait Line . Queue , FIFO, , AUTOSTATS (Yes , ,) ; 

PICTURES: Picture . Airplane : 

Picture . Green Ball: 

Picture. Blue Page: 

Picture . Telephone : 

Picture. Blue Ball: 

Picture . Yellow Page: 

Picture . EMail : 

Picture . Yellow Ball: 

Picture . Bike : 

Picture . Report : 

Picture . Van : 

Picture .Widgets : 

Picture . Envelope : 

Picture . Fax : 

Picture . Truck : 

Picture .Letter : 

Picture . Box : 

Picture . Woman : 

Picture . Package : 

Picture . Man : 

Picture . Diskette : 

Picture . Boat : 

Picture. Red Page: 

Picture . Green Page: 

Picture. Red Ball; 


RESOURCES : 

Ahmad, Capacity (1) , , , COST ( 0 . 0 , 0 . 0 , 0 . 0 ) , CATEGORY (Resources ) , 
, AUTOSTATS (Yes, , ) : 

Bakur, Capacity (1) , , , COST ( 0 . 0 , 0 . 0 , 0 . 0 ) , CATEGORY (Resources ) , 
, AUTOSTATS (Yes, , ) ; 
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REPLICATE, 

1 , , Minute sToBaseTime (480) , Yes, Yes, , , ,24, Hours , No, No; 


ENTITIES : 

Customr , Picture. Van, 0.0, 0.0, 0.0, 0.0, 0.0,0 . 0, AUTOSTATS (Yes, 


E 




Model statements for module: Create 1 


5$ CREATE, 

1 , Minute sToBaseTime (0.0) , Customr : Minute sToBaseTime (EXPO ( 3 ) 
) : NEXT (6$) ; 

6$ ASSIGN: Customers 

Arrive . NumberOut=Customers Arrive . NumberOut + 1:NEXT(0$); 


Model statements for module: Process 1 


0$ ASSIGN: 

Line . Numberln + 1: 

Line . WIP+1 ; 

12$ QUEUE, 

11$ SEIZE, 


Wait Line . Number In=Wait 

Wait Line . WIP=Wait 

Wait Line. Queue; 

2 , NVA : 

Ahmad, 1 : 

Bakur, 1 : NEXT (10$) ; 
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10$ DELAY: 

57$ ASSIGN: 

Line . NumberOut + 1: 


1 :NEXT (1$) ; 


0 . 016666666666667, , NVA; 

Wait Line . NumberOut=Wait 

Wait Line . WIP=Wait Line.WIP- 


Model statements for module: Decide 1 


1$ BRANCH, 1: 


I f, Ahmad 


Service . Busy==0 , 60$ , Yes : 

Else, 61$, Yes; 

60$ ASSIGN: Ahmad Available? . NumberOut 

True=Ahmad Available? .NumberOut True + 1:NEXT(2$); 


61$ ASSIGN: Ahmad Available? . NumberOut 

False=Ahmad Available? . NumberOut False + 1: NEXT (3$); 


; Model statements 

r 

2$ ASSIGN: 

Service . Numberln + 1: 

Service . WI P+1 ; 

63$ DELAY: 

0.5 ) ) , ,VA; 

62$ RELEASE: 


for module: Process 2 


Ahmad Service . Number I n=Ahmad 


Ahmad Service . WIP=Ahmad 


MinutesToBaseTime (NORM ( 3 , 
Ahmad, 1 ; 
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110$ ASSIGN: 

Service . NumberOut + 1: 


Ahmad Service . NumberOut=Ahmad 


Ahmad Service . WIP=Ahmad 

Service .WI P-1 : NEXT (4$) ; 


; Model statements for module: Dispose 1 

r 

4$ ASSIGN: Customers 

Leave . NumberOut=Customers Leave . NumberOut + 1; 

113$ DISPOSE: Yes; 


; Model statements for module: Process 3 

r 

3$ ASSIGN: Bakur Service . NumberIn=Bakur 

Service . Numberln + 1: 

Bakur Service . WIP=Bakur 

Service . WI P+1 ; 


115$ 

DELAY: 

MinutesToBaseTime (NORM ( 4 , 1 

) ) , ,VA; 



114$ 

RELEASE : 

Bakur, 1 ; 

162$ 

ASSIGN : 

Bakur Service . NumberOut=Bakur 


Service . NumberOut + 1: 

Bakur Service . WIP=Bakur 

Service . WI P-1 : NEXT (4$) ; 
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4.j-ax\V^ Aj^\j ^\\\\ Jo u*n c_Jj 

ATM Transactions ^ l_l^u diXil*^ _1 
Teller Operation clibLc. -2 


"Drive Thru" Transactions ® o* diilal*.* -3 


_ (J^alxlixs (_J^1 jUalll'^l jj - 0 _jj Aa-lkJl jjj^JallLall '^^ C ’ dA’ L " 1 

^alc. _ji-> '■« ;^js^xu]l 


Drive Thru Customers 


Teller Customers 


ATM Customers 



dll^)l_LuJl CjXaU-a ^3^ 


Drive Thru Customers 



o 



A^l^)x^o\l CjLAaC- 
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Teller Customers 



o 


ATM Customers 


i_La_ui]l c-Jp. 



0 



Advanced Transfer Mdules aj jAud l Jaill dil-ia. j ^ Sipa. j <r c j-ail ' la* ^ JiaAlj 

.Route Module j Station Module ^ 


Station Module o^a . j 
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C* iW'l La jl ^ AaJJ ^Cjlia^-a Ac jl^ SJa^-a C_<J^)xj ^Jl fi^A j 

.CjULxIS ^j^Lal o^C- Li^jAj 1^3 dlUa^oll (^j-a Ai^^a^-a1 aJL^. ^^3 j # 4_iLa*Jl 

; JUill£ 4-llal ^3 LJlc. ^.W u.n j 

dlVI A^Iala -1 

# a« 13 a^)£ la. La ^£lju $.l^)Lu Ac- -2 

,<J L5^ Alklo -3 



;l,g,x*ol^k jiiljjj 


Station - Advanced Transfer 



Name 

Station Type 

Station Name 

1 

Station 1 

IStation 

J Station 1 


SIMAN A*L Ajjaall ciL 

PROJECT, "Unnamed Pro j ect " , " Dr . A. 

Barry", , , No, Yes , Yes , Yes , No, No, No ; 

STATIONS: Station 1; 
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REPLICATE, 


1, , , Yes, Yes, , , ,24, Hours , No, No; 


SIMAN liL. 

Model statements for module: Station 1 


0$ 

STATION, 

Station 1; 

3$ 

DELAY: 

0.0, , VA; 


Route Module j 


Route 1 


CIA1i^a\1 A-aj 13 A-lltill A-Io^aII ^ 1 \ A A ja.A A,)-i~na ^\\ ^jjlS (JSjj 

.JlSi^U Cy*^) *^*^1 

^LuiaJI A a uii' LxJJ CjUIaC. A.la^kA ^Jl ^)^la ^^3 AjtlaB (JLuj^I - J 

t A. *1 j».A AJjllal AX-laA ^3 JLojjI -2 

lg,x.rol^k. Isljjj 



Route ■ 

Advanced T ransfer 



Name 

Route Time 

Units Destination Type Station Name 

1 

Route 1 

1°. 1 

Hours Station Station 1 

1 


SIMAN 4*1» UL 
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PROJECT, "Unnamed Pro j ect " , " Dr . A. 

Barry", , , No, Yes, Yes, Yes, No, No, No; 

STATIONS: Station 1; 

REPLICATE, 1, , , Yes, Yes, , , , 2 4 , Hours , No, No ; 

SIMAN l iL. 

r 

; Model statements for module: Route 1 

r 

0$ ROUTE: 0 ., Station 1; 
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^ jll ciliJl JHa] 

oiali Create ^ i^ull 


Create • Basic Process 



Name 

Entity Type 

Type 

1 

Drive thru customers 

DriveCustomer 

Random (Expo) 

2 

People enter to utilize tellers 

TellerCustomer 

Random (Expo) 

3 

ATM Customers arrive 

ATM Customer 

Random (Expo) 


Value 

Units 

Entities per Arrival 

P.lax Arrivals 

First Creation 

21 

Minutes 

1 

Infinite 

lo.o t 

11 

Minutes 

1 

Infinite 

0.0 

1 

Hours 

1 

Infinite 

0.0 


Process Aj^j 


Process - Basic Process 


Name 

Type 

Action 

Priority 

1 

Window Teller Area 

Standard 

Seize Delay Release 

Medium(2) 

2 

Customer Banking Area 

Standard 

Seize Delay Release 

Medium(2) 

3 

ATM Processing 

Standard 

Seize Delay Release 

Medium(2) 


Resources 

Delay Type 

Units 

Allocation 

1 rows 

Uniform 

Minutes 

Value Added 

1 rows 

Expression 

Minutes 

Value Added 

1 rows 

Uniform 

Minutes 

Value Added 


Minimum 

P.laximum 

Expression 

Report Statistics 

4 

20 

1 

F 

.5 

1.5 

expo(17) 

F 

7 

12 

1 

F 




Resources 


_ 

Type 

Resource Name Quantity 


IResource 

- [Window Teller 1 

Double-click hereto add a new row. 


M 
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Resources 


R 

Type 

Resource Name Quantity 

1 

IResource ▼ I 

ATM Machine 1 


Double-click here to add a new row. 


siaU (S j jJo'ul l djUL*Jl Station Module 8 


Station • 

Advanced T ransfer 




Name 

Station Type 

Station Name 

1 

Drive Thru Station 

Station 

Drive Thru_St 

2 

Drive Thru Window 

Station 

Drive Window_St 

3 

Drive Exit 

Station 

Drive Thru Exit_St 

4 

Bank Door 

Station 

Bank Door_St 

5 

Teller Area 

Station 

Teller Area_St 

6 

Exit Bank 

Station 

Exit Bank_St 

7 

ATM Entrance 

Station 

ATM_Entry 

8 

|ATM Area I 

Station 

ATM Mach_ST 


l^al oiaU (a j j J olal l CibLaJl D*) Route Module 6 j 


Route • 

Advanced T ransfer 






Name 

Route Time 

Units 

Destination Type 

Station Name 

1 

Driving to Window 

UNF( 5, 7) 

minutes 

Station 

iDrive Window St ▼ I 

2 

Drive Thru Exit 

5 

minutes 

Station 

Drive Thru Exit_St 

3 

Move to teller window 

UNF( 5, 7) 

minutes 

Station 

Teller Area_St 

4 

Leave Bank 

5 

Minutes 

Station 

Exit Bank_St 

5 

Route 5 

UMF( 4,6) 

minutes 

Station 

ATM Mach_ST 

6 

Leave ATM Area 

5 

minutes 

Station 

Exit Bank_St 


l^al ji. oiaU Dispose jj 
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Arena JjKj 


j£l j ) Arena £* a*, ji l5^' j Input Analyser <J2 =>a gyd-jjJ f AVimj 
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Use Existing ^ Data File £ File ^ 


Edit View Fit Options Window Help 

J |5 ® 


New 

Open... 

Close 


Ctri+N 

Ctrl+O 


Save 
Save As. 


Ctrl+S 



Data File 

a 

Use Existing... | 

■ ■ ii J 

Print Preview 

Generate New... 


Print... CtrlnP 
Print Setup... 


Send... 


-ile 


Exit 


. aLall jLili.1 sialj j * 
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^r.Tn 0 ! Open Jst aJ (_£i3l j dAiLnli ^jJi ^ 



.(^jJal J^V' '^) 






Fit All ^ a_iujjj^)]I 4-<iAS]| 0-° Fit x ^ 
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| Options Windc 

Beta 

Empirical 

Erlang 

Exponential 

Gamma 

Lognormal 

Normal 

Triangular 

Uniform 

Weibull 


Fit All 




:Cy^ K-S Test J^=*\ K-S Test j Chi Square Test c S j 


Options 


Window 


Data Fit... 


Parameters ► 


Colors ► 


f 5 



4 Nj'ill dul£ AikAxill CjULnl] 


Distribution Summary 

Distribution: Weibull 

Expression: WEIB(4.91, E03) 

Square Error: 0.000756 


Chi Square Test 
Number of intervals = 15 
Degrees of freedom =12 
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Test Statistic = 14.4 

Corresponding p-value = 0.284 

Kolmogorov-Smirnov Test 
Test Statistic = 0.0176 
Corresponding p-value >0.15 

Data Summary 

Number of Data Points =1000 

Min Data Value = 0.0022 

Max Data Value =38.5 

Sample Mean = 4.92 

Sample Std Dev =5.01 

Histogram Summary 

Histogram Range = 0 to 39 

N umber of Intervals =31 

SUMMARY. OUT 

Fit All 

Document: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst 
Data File: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst 
Function Sq Error 


Weibull 0.000756 

Gamma 0.000818 

Erlang 0.000846 

Exponential 0.000846 
Beta 0.00203 
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Lognormal 

0.00625 

Normal 

0.0391 

Triangular 

0.0632 

Uniform 

0.0957 


.CjliLn]l ^ lc. (J i 1 jib (jjjj jl Ja^^i 

-}A*J AajLoJI gjllill (jl 2aa.V _j^uJaIl]| (^Ic. £2 jjjll dlljj -i-lC. jjjlj (jiajxiuAj <■ S 

Ijj-a CjUall AiC. jjii .3 1 ^Ua 


Options [ 

Help 

Data Fit... 

^ kO 

1 Parameters ► 

Histogram... | 

Colors ► 

Distribution... 

J f 





^cjjjj Lialj jjilLaSlI OK 20 <4 jUs]| AiC- li*-kiaj 


Distribution Summary 

Distribution: Exponential 
Expression: EXPO(4.92) 

Square Error: 0.000421 

Chi Square Test 
Number of intervals = 1 1 
Degrees of freedom = 9 
Test Statistic = 6.98 

Corresponding p-value =0.639 
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Kolmogorov-Smirnov Test 
Test Statistic = 0.0192 
Corresponding p-value >0.15 

Data Summary 


Number of Data Points = 

Min Data Value 

= 0.0022 

Max Data Value 

= 38.5 

Sample Mean 

= 4.92 

Sample Std Dev 

= 5.01 


Histogram Summary 


Histogram Range = 0 to 39 
Number of Intervals = 20 


Fit All 


Document: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst 
Data File: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst 


Function 

Sq Error 

Erlang 

0.000421 

Exponential 

0.000421 

Gamma 

0.000422 

Weibull 

0.00048 
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Beta 

0.00277 

Lognormal 

0.00784 

Normal 

0.06 

Triangular 

0.101 

Uniform 

0.148 


.giiVj! (j" 0 4, tool's £J_jjjll (ji Ja^V 

1 0 <2jUs]| .lie. jl£ j] liLa 


Distribution Summary 

Distribution: Exponential 

Expression: EXPO(4.92) 

Square Error: 0.000068 

Chi Square Test 
Number of intervals = 6 
Degrees of freedom = 4 
Test Statistic = 0.959 

Corresponding p-value >0.75 

Kolmogorov-Smirnov Test 
Test Statistic = 0.0192 
Corresponding p-value >0.15 

Data Summary 


Number of Data Points = 

Min Data Value 

= 0.0022 

Max Data Value 

= 38.5 

Sample Mean 

= 4.92 

Sample Std Dev 

= 5.01 


Histogram Summary 
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Histogram Range = 0 to 39 
Number of Intervals =10 

Fit All 


Document: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst 
Data File: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst 
Function Sq Error 


Erlang 6.8e-005 


Exponential 6.8e-005 

Weibull 0.000107 

Gamma 0.000166 

Beta 0.00158 

Lognormal 0.00868 

Normal 0.0976 

Triangular 0.202 

Uniform 0.281 
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Operators 

Description 

The following table includes mathematical operators and logical operators sup- 
ported by Arena. Standard math priority rules are used to evaluate complex 
equations. 


Operator 

Operation 

Priority 

Math Operators 

** 

Exponentiation 

1 (highest) 

/ 

Division 

2 

* 

Multiplication 

2 

- 

Subtraction 

3 

+ 

Addition 

3 

Operator 

Operation 

Priority 

Logical Operators 

n 

n 

O' 

LLI 

Equality comparison 

4 

.NE. , <> 

Non-equality comparison 

4 

.LT. , < 

Less than comparison 

4 

.GT. , > 

Greater than comparison 

4 

.LE. , <= 

Less than or equal to 
comparison 

4 

.GE. , >= 

Greater than or equal to 
comparison 

4 

.AND., && 

Conjunction (and) 

5 

.OR., 1 1 

Inclusive disjunction (or) 

5 


Note that == is a logical operator and = is an assignment operator. Use == to test 
whether two items have the same value; use = to set a value, as in the Assign module. 
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JIj2I 

Math Functions 

Description 

Arena provides 20 standard mathematical functions. Each function takes a pa- 
rameter list enclosed in parentheses. These parameters may be specified as con- 
stants or expressions when used in a model. 

Remarks 

The geometric functions (ACOS, ASIN, ATAN, HCOS, HSIN, HTAN, COS, SIN, 
TAN) take a value specified in radians. 


Function 

Description 

ABS( a ) 

Absolute value 

ACOS( a ) 

Arc cosine 

AINT( a ) 

Truncate 

AMOD( al , a2 ) 

Real remainder, returns (al -IAINT(a1/a2)*a2)) 

ANINT(a) 

Round to nearest integer 

ASIN( a ) 

Arc sine 

ATAN( a ) 

Arc tangent 

COS( a ) 

Cosine 

EP( a ) 

Exponential (e J ) 

HCOS( a ) 

Hyperbolic cosine 

HSIN(a) 

Hyperbolic sine 

HTAN( a ) 

Hyperbolic tangent 

MN( al , a2 , ... ) 

Minimum value 

MODI al , a2 ) 

Integer remainder, same as AMOD except the 
arguments are truncated to integer values first 

MX( al , a2 , ... ) 

Maximum value 
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Math Functions (cont.) 


Function 

Description 

LN( a ) 

Natural logarithm 

LOG( a ) 

Common logarithm 

SIN( a ) 

Sine 

SQRT( a ) 

Square root 

TAN( a ) 

Tangent 
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SIMAN y 

SIMAN Constructs Variables 

Description 

For each construct type, a variable is provided that returns the number of con- 
structs defined in a simulation model. Additional variables return the number of 
blocks in the model, number of active entities, etc. Unless otherwise noted, 
these variables remain constant throughout a simulation run. Each of these vari- 
ables returns an integer quantity. They are not user-assignable. 


Variable 

Element Name or Description 

MXARR 

Number of ARRIVALS 

MXASM 

Number of Named Attribute Symbols 

MXATT 

Number of ATTRIBUTES 

MXBKG 

Number of BLOCKAGES 

MXBLK 

Number of Blocks in SIMAN model 

MXCNT 

Number of COUNTERS 

MXCNV 

Number of CONVEYORS 

MXCST 

Number of CSTATS 

MXDSB 

Number of DISTRIBUTIONS 

MXDST 

Number of DSTATS 

MXENT 

Number of Entities active in the model (changes 
throughout the simulation run) 

MX EXP 

Number of EXPRESSIONS 

MXFAL 

Number of FAILURES 

MXFIL 

Number of FILES 

MXFRQ 

Number of FREQUENCIES 

MXINX 

Number of INTERSECTIONS 

MXLEV 

Number of LEVELS 
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SIMAN Constructs Variables (cont.) 


Variable 

Element Name or Description 


MXLNK 

Number of LINKS 


MX NET 

Number of NETWORKS 


MXPAR 

Number of PARAMETERS 


MXQUE 

Number of QUEUES 


MXRAT 

Number of RATES 


MXREC 

Number of RECIPES 


MXRES 

Number of RESOURCES 


MXRLN 

Number of REPORTLINES 


MXRPT 

Number of REPORTS 


MXRUL 

Number of RULES 


MXSCH 

Number of SCHEDULES 


MXSEE 

Number of SEEDS 


MXSEQ 

Number of SEQUENCES 


MXSET 

Number of SETS 


MX ST A 

Number of STATIONS 


MXSTR 

Number of STORAGES 


MXSTS 

Number of STATICS 


MXSTT 

Number of STATESETS 


MXTAB 

Number of TABLES 


MXTAL 

Number of TALLIES 


MXTRN 

Number of TRANSPORTERS 


MXVAR 

Number of VARIABLES 


MXVSM 

Number of Named Variable Symbols 
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4 L3^ 

Summary Table of Variables 

Attributes and Entity-Related Variables 
General Attributes 


Variable 

Arguments 

Description 

"Attribute Name 

Index 1 , Index 2 

General-purpose entity 
attribute 

"A 

Attribute Number 
I, Entity Numberl* 

General-purpose entity attribute 

"Entity.Type 

[Entity Numberl 

Entity-type attribute 

"Entity. Picture 

[Entity Numberl 

Entity animation attribute 

Entity.Seria IN umber 

— 

Entity serial number 

"Entity.Jobstep 

[Entity Numberl 

Entity jobstep (sequence index) 
attribute 

"Entity.Sequence 

[Entity Numberl 

Entity sequence attribute 

"Entity.Station 

[Entity Numberl 

Entity station location attribute 

Time Attributes 



Variable 

Arguments 

Description 

Entity.CreateTime 

— 

Entity creation time attribute 

Entity.StartTime 

— 

Entity start time attribute 

Entity.VATime 



Entity value-added time 
attribute 

Entity.NVATime 

— 

Entity non-value-added time 
attribute 

Entity.WaitTime 

— 

Entity waiting time attribute 

Entity .TranTime 

— 

Entity transfer time attribute 

Entity.OtherTime 

— 

Entity other time attribute 


° Assignable 

* Entity number is an optional argument that permits referencing and assigning attributes of remote 
entities. 


334 


Cosl Attributes 


Variable 

Arguments 

Description 

“Entity.HoldCostRate 

— 

Entity holding cost rate 

Entity .VACost 

— 

Entity valued-added cost 
attribute 

Entity. NVACost 

— 

Entity non-valued added cost 
attribute 

Entity .WaitCost 

— 

Entity waiting cost attribute 

Entity .TranCost 

— 

Entity transfer cost attribute 

Entity .OtherCost 

— 

Entity other cost attribute 

Entity-Type Variables 

Variable 

Arguments 

Description 

Entitiesln 

Entity Type 

Number of entities in 

EntitiesOut 

Entity Type 

Number of entities out 

EntitiesWIP 

Entity Type 

Number of entities in process 

InitialPicture 

Entity Type 

Initial picture 

InitialHoldCostRate 

Entity Type 

Initial hold cost rate 

InitialVACost 

Entity Type 

Initial value-added cost 

InitialNVACost 

Entity Type 

Initial non-value-added cost 

InitialWaitCost 

Entity Type 

Initial waiting cost 

InitialTranCost 

Entity Type 

Initial transfer cost 

InitialOtherCost 

Entity Type 

Initial other cost 
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Group Member Variables 


Variable 

Arguments 

Description 

AG 

Rank, Attribute 
Number 

Group member attribute 

ENTINGROUP 

Rank [, Entity 
Number]* 

Grouped entity number 

GRPTYP 

[Entity Number] 

Group type 

ISG 

Rank 

Grouped entity IS attribute 

MG 

Rank 

Grouped entity M attribute 

NSG 

Rank 

Grouped entity NS attribute 

NG 

[Entity Number]* 

Number of grouped entities 

SAG 

Attribute Number 

Sum of grouped entity 
attributes 

Olher Enlilv Variables 



Variable 

Arguments 

Description 

°ATTR 

Attribute Number 
I, Index 1, Index 2| 

Attribute value 

IDENT 

— 

Active entity number 

NUMENT 

— 

Number of active entities 

Calendar Variables 



Variable 

Arguments 

Description 

FIRSTINCAL 

— 

First entity on the calendar 

N EXTIN CAL 

Entity Number 

Next entity on the calendar 


° Assignable 

* Entity number is an optional argument that permits referencing and assigning attributes of remote 
entities. 


336 


Continuous Variables 
Level Variables 


Variable 

Arguments 

Description 

“Level Name 

Index 1 , Index 2 

Named level variable 

°S 

Level Number 

Level variable 

Rate Variables 



Variable 

Arguments 

Description 

“Rate Name 

Index 1 , Index 2 

Named rate variable 

“D 

Rate Number 

Rate variable 

Conveyor Variables 



General 



Variable 

Argument 

Description 

ICS 

Conveyor ID 

Conveyor status indicator 
(0 = idle, 1 = moving, 

2 = blocked, 3 = inactive) 

MLC 

Conveyor ID 

Conveyor length 

°vc 

Conveyor ID 

Conveyor velocity 


° Assignable 
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Convevinu Enlilv Vari, 

Variable 

ables 

Argument 

Description 

CLA 

Conveyor ID 

Length of accumulated entities 

LC 

Conveyor ID 

Number of occupied cells 

LEC 

Conveyor ID 

Length of conveying cells 

NEA 

Conveyor ID 

Number of accumulated entities 

NEC 

Conveyor ID 

Number of conveying entities 

CNVDST 

Conveyor Number, 
Entity Number 

Entity location on conveyor 

Queue Variables 

General Queue Variables 


Variable 

Arguments 

Description 

ENTATRANK 

Rank, Queue ID 

Entity number of queued entity 

FIRSTINQ 

Queue ID 

First entity number in queue 

LASTINQ 

Queue ID 

Last entity number in queue 

NQ 

Queue ID 

Number in queue 
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Queued Enlilv Variables 


Variable 

Arguments 

Description 

AQUE 

Queue ID, Rank, 
Attribute Number 

Attribute of queued entity 

ISQUE 

Queue ID, Rank 

Sequence index attribute of 
queued entity 

MQUE 

Queue ID, Rank 

Station attribute of queued 
entity 

NSQUE 

Queue ID, Rank 

Sequence number attribute of 
queued entity 

PREDECESSOR 

Entity Number 

Queued entity predecessor 

SAQUE 

Queue ID, 
Attribute Number 

Sum of attributes of queued 
entities 

SUCCESSOR 

Entity Number 

Queued entity successor 

Resource Variables 



General Resource 

Variables 


Variable 

Argument 

Description 

IRF 

Resource ID 

Resource failure 

“MR 

Resource ID 

Resource capacity 

NR 

Resource ID 

Number of busy resource units 

RESUTIL 

Resource ID 

Resource utilization 

RESSEIZES 

Resource ID 

Number of seizes 

RTYP 

Resource ID 

Resource type 

LR 

Resource ID 

Resource location 

“STATE 

Resource ID 

Resource state 

STATEVALUE 

Resource Expr, 
StateString 

Resource stateset 


° Assignable 
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General Resource Variables (cont.) 


Variable 

Argument 

Description 

IDLE RES 

— 

Idle resource state constant 

BUSY RES 

— 

Busy resource state constant 

INACTIVE RES 

— 

Inactive resource state constant 

FAILED RES 

— 

Failed resource state constant 

Time and Replication Variables 


Variable 

Argument 

Description 

°MREP 

— 

Maximum replications 

NREP 

— 

Replication number 

°TFIN 

— 

Final simulation time 

TNOW 

— 

Current simulation time 

System Response Variables 


Throughput 



Variable 

Argument 

Description 

Total.Throughput 

— 

Total entity throughput 

Costs Variables 



Variable 

Argument 

Description 

Total. VACost 

— 

Total value-added cost 

Total. NVACost 

— 

Total non-value-added cost 

Total.WaitCost 

— 

Total waiting cost 

Total.TranCost 

— 

Total transfer cost 


° Assignable 
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Costs Variables (cont.) 


Variable 

Argument 

Description 

Total.OtherCost 

— 

Total other cost 

Total. EntityCost 

— 

Total entity cost 

Total. ResUseCost 

— 

Total resource usage cost 

Total. ResBusyCost 

— 

Total resource busy cost 

Total. ResIdleCost 

— 

Total resource idle cost 

Total. ResourceCost 

— 

Total resource cost 

Total. SystemCost 

— 

Total system cost 

Statistics Collection Variables 


Counter Statistics 



Variable 

Argument 

Description 

°MC 

Counter ID 

Count limit 

NC 

Counter ID 

Count value 

Time-Persistent Statistics (Cstat) 


Variable 

Argument 

Description 

CAVG 

Cstat 1 D 

Average value 

CMAX 

Cstat ID 

Maximum value 

CMIN 

Cstat ID 

Minimum value 

CSTD 

Cstat ID 

Standard deviation 

CTPD 

Cstat ID 

Time period 

CHALF 

Cstat ID 

Half-width 

CVALUE 

Cstat ID 

Last recorded value 

CBATCH 

Cstat ID 

Average value in batch 


° Assignable 
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Time-Persistent Statistics (Cstat) (cont.) 

Variable Argument Description 


CNUMBAT 

Cstat ID 

Number of batches 

CBATSIZ 

Cstat ID 

Batch size 

Time-Persistent Statistics (Dstat) 


Variable 

Argument 

Description 

DAVG 

Dstat ID 

Average value 

DMAX 

Dstat ID 

Maximum value 

DMIN 

Dstat ID 

Minimum value 

DSTD 

Dstat ID 

Standard deviation 

DTPD 

Dstat ID 

Time period 

DHALF 

Dstat ID 

Half-width 

DVALUE 

Dstat ID 

Last recorded value 

DBATCH 

Dstat ID 

Average value in batch 

D NUMB AT 

Dstat ID 

Number of batches 

DBATSIZ 

Dstat ID 

Batch size 

Frequencies Statistics 

Variable 

Arguments 

Description 

FAVG 

Frequency ID, 
Category 

Average time in category 

FCATS 

Frequency ID 

Number of categories 

FCOUNT 

Frequency ID, 
Category 

Frequency category count 

"FHILIM 

Frequency ID, 
Category 

Frequency category high limit 


° Assignable 
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Frequencies Statistics (cont.) 


Variable 

Arguments 

Description 

“FLOLIM 

Frequency ID, 
Category 

Frequency category low limit 

FSTAND 

Frequency ID, 
Category 

Standard category percent 

FRQTIM 

Frequency ID, 
Category 

Time in category 

FRESTR 

Frequency ID, 
Category 

Restricted category percent 

FTOT 

Frequency ID 

Total frequency time 

FTOTR 

Frequency ID 

Restricted frequency time 

FVALUE 

Frequency ID 

Last recorded value 


Tally Statistics 

Variable Argument Description 


TAVG 

Ta 

>y 

ID 

Average value 

TMAX 

Ta 

■y 

ID 

Maximum value 

TMIN 

Ta 

'y 

ID 

Minimum value 

TNUM 

Ta 

!y 

ID 

Number of observances 

TSTD 

Ta 

!y 

ID 

Standard deviation 

THALF 

Ta 

'y 

ID 

Half-width 

TVALUE 

Ta 

!y 

ID 

Last recorded value 

TBATCH 

Ta 

!y 

ID 

Average value in batch 

TNUMBAT 

Ta 

'y 

ID 

Number of batches 

TBATSIZ 

Ta 

ly 

ID 

Batch size 


° Assignable 
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Out [Jill Statistics 


Variable 

Argument 

Description 

OVALUE 

Output ID 

Last recorded value 

Post-Run Statistics 

Variable 

Argument 

Description 

ORUNAVG 

Output ID 

Average value 

ORUNMAX 

Output ID 

Maximum value 

ORUNMIN 

Output ID 

Minimum value 

ORUNHALF 

Output ID 

Half-width 

Transporter Variables 

General Status Variables 


Variable 

Arguments 

Description 

"IT 

Transporter ID, 
Unit Number 

Transporter unit status 

MT 

Transporter ID 

Number of active units 

NT 

Transporter ID 

Number of busy units 

°VT 

Transporter ID 

Transporter set velocity 

"VTU 

Transporter ID, 
Unit Number 

Transporter unit velocity 


° Assignable 
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Free-Palh Transporter 

Variable 

Variables 

Arguments 

Description 

ID 

Transporter ID, 
Station ID 

Transporter distance 

IDIST 

Distance Set ID, 
Beginning Station ID, 
Ending Station ID 

Distance set value 

LT 

Transporter ID, 
Unit Number 

Transporter location 

Guided Transporter Variables 


Variable 

Arguments 

Description 

ACC 

Transporter ID 

Acceleration 

DEC 

Transporter ID 

Deceleration 

ISZT 

Transporter ID, 
Unit Number 

Size type 

LDL 

Transporter ID, 
Unit Number 

Destination link 

LDX 

Transporter ID, 
Unit Number 

Destination intersection 

LDZ 

Transporter ID, 
Unit Number 

Destination zone number 

LT 

Transporter ID, 
Unit Number 

Intersection location 

LTL 

Transporter ID, 
Unit Number 

Link location 

LTZ 

Transporter ID, 
Unit Number 

Zone location 

NSZT 

Transporter ID, 
Unit Number 

Transporter size value 

TAZ 

Transporter ID, 
Unit Number 

Zone arrival time 
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Guided Transporter Variables (cont.) 


Variable 

Arguments 

Description 

TVF 

Transporter ID 

Turning velocity factor 

TWZ 

Transporter ID, 
Unit Number 

Time waiting in zone 

Guided Network Variables 


Variable 

Arguments 

Description 

INXNUM 

Station ID 

Intersection number 

IDSNET 

Network ID, 
Beginning Inter- 
section ID, Ending 
Intersection ID 

Network distance 

LENZ 

Link ID 

Zone length 

LNKNUM 

Beginning Inter- 
section ID, Ending 
Intersection ID 

Connecting link 

LTYP 

Link ID 

Link type 

LX 

Intersection ID 

Intersection length 

MZ 

Link ID 

Number of zones 

NDX 

Link ID 

Destination intersection 

NEXTX 

Network ID, Begin- 
ning Intersection ID, 
Destination Inter- 
section ID 

Next travel intersection 

NL 

Link ID 

Number of occupied zones in 
link 

NX 

Intersection ID 

Intersection status 

NXB 

Link ID 

Beginning intersection 

NXE 

Link ID 

Ending intersection 
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Guided Network Variables (cont.) 


Variable 

Arguments 

Description 

NZ 

Link ID, Zone 
Number 

Zone status 

VL 

Link ID 

Link velocity factor 

VX 

Intersection ID 

Intersection velocity factor 

s cellaneous Variables 


Blockage Status Variable 


Variable 

Argument 

Description 

NB 

Blockage ID 

Current blockage quantity 

Expressions 

Variable 

Arguments 

Description 

ED 

Expression Number 

Expression value 

EXPR 

Expression Number 
[ Index 1 , Index 2 | 

Expression value 

Expression Name 

Index 1 , Index 2 

Expression value 

Functions 

Variable 

Arguments 

Description 

NSYM 

Symbol Name 

Symbol number 

NUMBLK 

[ Block Label | 

Block number 

TF 

Table ID, X Value 

Table function value 

UF 

User Function 
Number 

User-coded function 

STR 

(constructType, 
const ructNum 
[, subConst ructNuml) 

Symbol name 
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General-Purpose Global Variables 


Variable 

Arguments 

Description 

°V 

Variable Number 

Variable value 

°VAR 

Variable Number 
[Index 1, Index 2 | 

Variable value 

°Variable Name 

Index 1, Index 2 

Variable value 

Parameters 



Variable 

Arguments 

Description 

CO 

Parameter Set ID 

Constant value 

NMPAR 

Parameter Set ID 

Number of parameter values 

op 

Parameter Set ID, 
Parameter Number 

Parameter value 

Resource Cost Variables 


Variable 

Argument 

Description 

NSEXPO 

Schedule ID 

Non-st ationary exponential 
distribution 

SchedValue 

Schedule ID 

Schedule value 

Search and FINDI Index Variable 


Variable 

Argument 

Description 

°J 

— 

Search index variable 


° Assignable 
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Set Variables 


Variable 

Arguments 

Description 

MEMBER 

Set ID, Index 

Set member 

MEMIDX 

Set ID, Member ID 

Member index in set 

NUMMEM 

Set ID 

Number of members 

Station Variables 

Variable 

Arguments 

Description 

INXNUM 

Station ID 

Intersection number 

MSQ 

Sequence ID, 
Sequence Index 

Sequence station 

NE 

Station ID 

Number of entities transferring 

Storage Variable 

Variable 

Argument 

Description 

NSTO 

Storage ID 

Number of entities in storage 


Slack Variables 


Variable 

Arguments 

Description 

Diff.StartTime 

— 

Difference in saved start time 

Diff.VATime 

— 

Difference in value-added time 

Diff.VACost 

— 

Difference in value-added cost 

Diff.NVATime 

— 

Difference in non-value-added 
time 

Diff.NVACost 

— 

Difference in non -value-added 
cost 

Diff.WaitTime 

— 

Difference in waiting time 
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Stack Variables (cont.) 


Variable 

Arguments 

Description 

Diff.WaitCost 

— 

Difference in waiting cost 

Diff.TranTime 

— 

Difference in transfer time 

Diff.TranCost 

— 

Difference in transfer cost 

Diff.OtherTime 

— 

Difference in other time 

Diff.OtherCost 

— 

Difference in other cost 
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Ma chines.pl b 
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Medical, plb 
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Objects.plb 
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Office.plb 
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ffl ^ If* 
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a ✓ 4 
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Office Equipment.plb 
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Symbols.plb 
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Vehicles.plb 


M 4. fcu ifcfl 

6b ^ *4* 15® W !«. M 
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^6. ^ ■=%> 


fr If 
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Workers.plb 
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Arena 3 


a,K ARENA al£Ax>l ' j a. - y Will Ai^la ^j^^l±u±i c_<i 

A^1x_a1I CIiIa^.^ 11 ^jJC. jj CIjI Jlad ^Ua_lll IjlA 

;Jl^' c&il' ^ j Sealed 


Scrapped 



j l.g, Alj) l^.x, U^a ^j]| CjI^jU A-JJAx-a ^JJll U^o j^jC- S^jliC- AE-al^ll 


^1 l1*^j ^jdll ^ jLk j^j ^ Part A i^^ii cs^l' ^'-^jll 
ooa J j^j dc. i &\ ij 5 U4 Interarrival Times J j^j C >ji 

i£^i 2 (Jail' 'aa iij*^j Part A Prep jjjJa^ill Aliais JJ ^Aq'l 

^^)xILujJ ^)U>a^Ml i^A j Ia^ ^\ ^W\ (Jg.pl U^-ati fijlA C fljlajjj (Ji-a j ^)U>a^Mi 

2 JS2I l3>^j Sealer p21' J' *T=2' JSl £ ‘(1,4,8) <^4' & jj^' £fy 




ciil^.j ^ £Ay\j jjAa. ^ jld ^>^.1 (_5-4^> 2P^ Part B ^j-adi Adliill dl. 1 ^. ^11 

jjjLi <j -* jj ^gjll j Part B Prep j jddi' l j J) u' <-l^ p>s (4) £?j' c> 

^j>i» ' ll ' £ ‘ .' (jC- ' g I > 2jj ^Jadl ojlA J*J iAil3J 30 4ajaijlLaJ ^jail 4j (Jjj-aj 

dil jUv Ai^tiill (jaij jdli Part B Prep <lkia 4-^lu^U a» Id gJl*jj 

(3,5,10) <^4' tOi 51 ' ddlll (j-aj u' Part A Prep AaLs-Lo 

A-lJj^)J^]yi ^aAlll A-i LaC- (Jpl5^ 2 ^^tAuixa ^aA,\ll ^La^ll (Jjoj^J 

Part ^ j-* Cy* AjtJalila ^a »A ql' ls^ p^a 2)-^^) ^ Cy*j u^>\i E^.1^ 

.( 2 A, 0 . 5 )t^*^?L £jjji aJ jj£j Part B £_ji t> A*i=Sllj (1,3,4) &j y ^ jj£j A 
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4_*Ja ^uxs\ (Jjuj^Jj (> _j-£a^^]| AiLai-oJ 4-aj) ^.1.^11 t> 91% 
.Jj-ia. ja l^aJj ' £ ajiV'"' j ' g Va . -~. ojlc.lj IgQ'sa'' ^jj ReWOrk £J'‘ J ~‘"^' aAc. I AlLia] 
^1 JslaJ J jXkjj3 ^1 (_UjJ J (_>">*>■ 9 U J«j dll.la.j]l j^s 80% 4jLa*Jl 0.4A jaj 

45 ^ ‘ " jiaJ ^.uNI £jjjj]l £JJJ '■ ■'-' a^lc-V (jjxJjai^a]l jajll j ja-lll ^ jLa. 4 4 . -~->NH 4_j^_a. 

_4aj 3J 2 jjxjjaii (jj^V A^ja. ja (J4 jjVI 4a«ji i^Jaa]l 4 ai3.J 


Resource Ajl j-<JI ^al.Wujj) (_£ A« 4ij*-a] 44a. ja (J5 jC. l" ll)Uj..-i~J £Aa. t-JjU-aall 
4 aL4]I a! j<i^i j2l i> jll t Number in Queue jjM 3 l£ ^ ^-S^' ^ 4 Utilization 
Flowtime j' Cycletime ^ ja^' ^ 4*J=4]I djjl* ja jj Time in Queue jjAJI ^ 

t ^.\x^oVl l&^.‘U.rO < al CllLujjl jl l.g.aj U^i't JUC-1 jl CllLjjl A_xJa3 

. Animation ^ j^a jj^ jTja j ^-aj^j aLSjs 2000 ^Uiill Ioa ^Uj 


:grjjAlll fLL 

Common panel jC^' File > New j ARENA jatj jj 



: aj!LSS 1 l.g. 
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A-Jllll sialill Arrive 1 u^j- 0 jV' 
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L CjULlJI 


Enter Data 


Station 

Part A Arrive 

Arrival Data 

Batch Size 

1 

Time Between 

EXPO(5) 

Mark Time Attribute 

Arrival Time 

Leave Data 

Station 

Part A Prep 

Route Time 

2 

Assignments 

Attribute 

Sealer Time 

Value 

TR1A(1,3,4) 


AjM aiaUll j^j Assign. . . Jc. Jaijjai ^ 
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Assign 


-2.I-*] 


Assignments: 




OK Cancel Help 


aJUII sjaUll Ivi* Add. . . daiiiai 



AxiK siaUJI ^ Sealer Time ^ => j^ 2 f 2 Attribute J-^ 

jial j^i £t*a. dial OK ^ Value: siaUll ^ TRIA(1,3,4 )j Attribute: 

;^LLa£ eaULnll Arrive 2 £-® Ls^' u-^ lM' 


Enter Data 
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Station 

Part B Arrive 

Arrival Data 

Batch Size 

4 

Time Between 

EXPO(30) 

Mark Time Attribute 

Arrival Time 

Leave Data 

Station 

Part B Prep 

Route Time 

2 

Assignments 

Attribute 

Sealer Time 

Value 

NORM(2.4,0.5) 


Enter Data 
Station 

AulLiJl CjULJI jjj ja Jaijjal Server 1 jVl 

Part A Prep 

Server Data 

Resource 

Part A Prep R 

Capacity Type 

Capacity 

Capacity 

1 

Process Time 

TRIA(1,4,8) 

Leave Data 

Station 

Sealer 

Route Time 

2 


aJU]| Sialill (_gi La£ j^jla 
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aAzW cAiLnll j (jiij-a Server 2 (J^ jVl 


Enter Data 


Station 

Part B Prep 

Server Data 

Resource 

Part B Prep R 

Capacity Type 

Capacity 

Capacity 

1 

Process Time 

TRIA(3,5,10) 

Leave Data 

Station 

Sealer 

Route Time 

2 


AaMl SiaUll jAila 
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: ^ cA1aA\ j <jjj Jai^al Inspect 1 <J2iij 


Enter Data 


Station 

Sealer 

Server Data 

Resource 

Sealer _R 

Capacity Type 

Capacity 

Capacity 

1 

Process Time 

Sealer Time 

Failure Probability 

0.09 

Pass Inspection Leave Data 

Station 

Shipping 

Route Time 

2 

Fail Inspection Leave Data 

Station 

Rework 

Route Time 

2 
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AjIIjII SiaUll jaiii 



: ^ j Inspect 2 £» Ls^' o-^ <-M j 


Enter Data 

Station Rework 

Server Data 
Resource 
Capacity Type 
Capacity 
Process Time 
Failure Probability 
Pass Inspection Leave Data 

Station Salvaged Parts 


Rework _R 
Capacity 

1 

EXPO(45) 

0.2 
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Route Time 


2 


Fail Inspection Leave Data 

Station Scrap 

Route Time 2 



aJIIJI cjLLJl Jialj Depart 3 


Enter Data 
Station 
Count 

Counter 

Increament 

Tally 


Shipping 


ShippingC 

1 
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Tally 


ShippingTa 


Type of Statistics 
Attribute 


Arrival Time 


aJUII Sialill 



aJIIII CjUUJI Jialj Depart 2 op 


Enter Data 
Station 
Count 

Counter 

Increament 


Salvaged Parts 


Salvaged Parts _C 
1 
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Salvaged Parts _Ta 


Tally 
Tally 

Type of Statistics 

Attribute Arrival Time 


U\l\\ Sialill jAiia 



AJldll cjUUdl J^aIj Depart 1 ^3^ op j * 


Enter Data 


Station 

Scrap 

Count 

Counter 

Scrap _C 

Increament 

1 

Tally 

Tally 

Scrap _Ta 
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Type of Statistics 
Attribute 


Arrival Time 


AaMl Sialill jAiia 



lMj Simulate oPj* 


Replicate 

Number of Replications 1 

Beginning Time 0.0 

Length of Replication 2000 
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Shipping 

|simulate ] 

Bectronics /Assembly and Test 
2000 


(_g jj jx* j ol£La-a]l t_a jxn RUN > GO al£lA-a]| jjVl 

JJjAllI 0411 al£La-a]l ^ " Lall^j 04 ^ya 4 aViA ^3 (_Jiill ^A j dll.lA. 

jjjSjJIj SlSLa-Jl Aajjj 


ARENA Simulation Results 
amb - License #9400000 


Summary for Replication 1 of 1 


Project: Electronics Assembly 

Analyst: Dr.Adnan Barry 


Run execution date 
Model revision date: 


: 30/31/2001 
3/11/2001 


Replication ended at time : 2000.0 


TALLY VARIABLES 

Identifier Average Half Width Minimum Maximum Observations 


Salvaged Parts Ta 

540.48 

( Insuf ) 

101.91 

874 . 90 

31 

Shipping Ta 

35.911 

(Corr) 

9.7800 

117.85 

548 

Scrap_Ta 

334.79 

( Insuf) 

76.343 

821.27 

4 

Rework R Q Queue Time 

429.95 

( Insuf) 

.00000 

782.19 

36 

Part A Prep R Q Queue 

6.0259 

(Corr) 

.00000 

28.804 

365 

Sealer R Q Queue Time 

1.9247 

(Corr) 

.00000 

12.850 

603 

Part B Prep R Q Queue 

42.308 

( Insuf) 

.00000 

105.34 

240 


376 


DISCRETE-CHANGE VARIABLES 


Identifier 

Average 

Half Width 

Minimum 

Maximum 

Final Value 

Rework R Available 

1.0000 

( Insuf ) 

1.0000 

1.0000 

1.0000 

Sealer R Available 

1.0000 

( Insuf) 

1.0000 

1.0000 

1.0000 

Part A Prep R Availabl 

1.0000 

( Insuf) 

1.0000 

1.0000 

1.0000 

Part B Prep R Busy 

.72774 

( Insuf) 

.00000 

1.0000 

.00000 

Part A Prep R Busy 

.79647 

(Corr ) 

.00000 

1.0000 

1.0000 

# in Rework R Q 

11 . 615 

( Insuf) 

.00000 

22.000 

19.000 

# in Part B Prep R Q 

5.0770 

(Insuf) 

.00000 

19.000 

.00000 

# in Sealer R Q 

.58031 

(Corr) 

.00000 

4.0000 

.00000 

Sealer R Busy 

.77139 

(Corr) 

.00000 

1.0000 

.00000 

# in Part A Prep R Q 

1.0999 

(Corr) 

.00000 

6.0000 

2.0000 

Rework R Busy 

.99029 

(Insuf) 

.00000 

1.0000 

1.0000 

Part B Prep R Availabl 

1.0000 

(Insuf) 

1.0000 

1.0000 

1.0000 


COUNTERS 

Identifier Count Limit 


Scrap_C 
Shipping_C 
Salvaged Parts_C 


4 Infinite 
548 Infinite 
31 Infinite 


Simulation run time: 5.48 minutes. 
Simulation run complete. 


gr j jaIM l J&' £& JIajI 

Rework ^ ^ 'i' s^lc-l a ^ ^ ^ cjl ts^" L " *■ k' * ^ ' 1 ® 

^aL3j 480) 8 l$A Jxi*j JjV' ajjja!' Shift 

djljL-ia)M od& A iLiiajI dllc.Loi 8 od-aj (jjLalc. l^-j3 Ajjjdllj 

ARENA 

aJIH]| diljUJI l^u3 j EJlull adalill jE“' 3 Rework a ^ ^Jc. ( jSi ja i-» 

Enter Data 

Station Rework 


Rework 
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Server Data 


Resource 
Capacity Type 
Scedule 
Process Time 
Failure Probability 

Rework R 
Scedule 

Rework Schedule Ignore 
EXPO(45) 

0.2 

Pass Inspection Leave Data 

Station 

Salvaged Parts 

Route Time 

2 

Fail Inspection Leave Data 

Station 

Scrap 

Route Time 

2 




Enter Data 


Label: 


Server Data 
Resource: 

Capacity Type: 
Schedule; 

W Resource Statistics 
Process Time: 

Failure Probability: 


Rework Sched 



Options... 


Besource... 


Queue... 




1 



Pass Inspection Leave Data 
Tran Out- 


Schedule 

~^\ I Ignore ~^\ 


Count.. . 


* Boute ® StNm C Secj 
C Connect 


Station: __ 

Route Time: 


Salvaged Parts 


Fail Inspection Leave Data 


« Boute * StNm C Expr 
f Connect 

Station: 

Boute Time: [2 


Expr 

B 







1 


OK 


Cancel 


Help 


aJIiII oiaUll till j^Jaj (jLuJI (j-a aialill (Jiuil) Schedule 
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L?J^' ajili Add... 



ij^a 4_ila*Jl ^ OK KijJal 



oiali]| ^!ijj j 
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Ajuojj 44}34 480 A-J^J^ll j (J-alc. A_*_i^: (jAlljjJ <L^..laJ jA oLlLaC. (_£i]l 

.Aipb 480 ' ‘ ^..'' (jjxi^nj jjAalc. 3_iil!i]l 

(jl£ lip dl3j jj-a (Jl laC.1 ^ Scflld' p ^ 'I' A ^ ^ a 4 jjl ' . 

0.4c. I j c4°jj Ail33 120 JauijiaJ ^^4 J^ 1 Uptllll6 A_L}4 a]I A_}3 UoxJ (_jill 

l _^c. JaLJal Iaa 4^.Axij] .(jplib 4 1^“' j4-»j ^^*4 ^-jj jj I ■ aJ Downtime 4 )l<-- (3^^j 

oiiUll j g . Jvi' jp ja Sealer (j^^all AJ^ , a 
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SiSUll w>J^a Besource... 
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aJu\\ CjUUJ! j siaUll Add. . . Failures ^ 


Failure 

Sealer Failure 

Failure Based On 

Time 

Fai When 

Wait 

Uptime 

EXPO(120) 

Downtime 

EXPO(4) 



j' tdljj ' a-s-V 


JJ- 


L ''. ll ^ ^ V 1 ^ \ F'l.^ivl 4_£ l 0 ) ■ ■ 


Common <*>. J 

, _ . _ , t _ ii^~j| 

j t^gk AJLk <aJai« jHi.1 ^li StatlStlCS j&j _j__)Jl 

Aj£^a]| 
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SiaUll Statistics ^ J* 



oiaUH jJ^ia Add. . . Time-Persistent «■ j?J' ^ 
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Time-Persistent Statistics 


Data Object 


Resource 
Transporter 
Conveyor 
* Queue 


Storage 

Variable 

Station 

Other 


Queue Name: 


Part B Prep_R_Q 


E 


Type of Statistic 
® Number in Queue 


Expression: 


NQ(Part B Prep_R_Q) 


Report Label: |# in Part B Prep_R_Q 

W Save Observations to a File 
OS File Name in Double Quotes: 


"Prep B_Q.dat" 


E 


E 


OK 


Cancel 


Help 




Data Object 
Queue 

Queue Name 

select 

Part B Prep R Q 


Save Observation to a File 

check 


OS File Name in Double Quotes 

“Prep B_Q.dat” 


Data Object 
Queue 

Queue Name 

select 

Sealer R Q 

; jm Jj£ 

Save Observation to a File 

check 


OS File Name in Double Quotes 

“Sealer_Q.dat” 
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Data Object 


Queue 

select 

Queue Name 

Rework R Q 

Save Observation to a File 

check 

OS File Name in Double Quotes 

“Rework_Q.dat” 


siaUll jJiia Add... Jc- Tallies 



AjILSH djULull cM 


Tally Name 


ShippingTa 

Save Observations to a File 

check 

OS File Name in Double Quotes 

“Ship.dat” 

aJIUI ejUUll cJ^J j Add. . . Frequencies 

Expression 


NQ(Rework R Q) 

Constant or Range 


Constant 

Value 


0 

Constant or Range 
Value 


Range 

0 

High Value 


10 

Constant or Range 
Value 


Range 

10 

High Value 


20 
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Constant or Range 

Range 

Value 

20 

High Value 

30 


SasUU 


gr.inq 


Frequencies 


Expression: 

lype: | Value 

Beport Label: 

r Save Observations to a File 


?]xj 

□ 

1 


Categories: 



jAii t_a jxji AjM ,^y\ aAalill 
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ojlili d OK JaijJal 

; ( _ s llj]| jjjilll J ol£L^-a]l 


ARENA Simulation Results 
amb - License #9400000 

Summary for Replication 1 of 1 

Project: Electronics Asse Run execution date : 11/ 1/2001 

Analyst: Dr.Adnan Barry Model revision date: 3/11/2001 

Replication ended at time : 50000.0 

TALLY VARIABLES 

Identifier Average Half Width Minimum Maximum 

Observations 


Salvaged Parts Ta 

302 . 17 

(Corr ) 

19.439 

1229.2 

1199 

Rework R Q Queue Time 

193.93 

48.888 

.00000 

674.58 

1467 

Sealer R Q Queue Time 

6.2386 

1.5828 

.00000 

50.795 

16499 

Scrap_Ta 

285.39 

( Insuf ) 

25.366 

1159.2 

267 

Part B Prep R Q Queue 

70.972 

(Corr) 

.00000 

541.65 

6624 

Shipping Ta 

57.472 

(Corr) 

9.0197 

564 . 91 

15031 

Part A Prep R Q Queue 

15.183 

2.5646 

.00000 

99.536 

9876 


DISCRETE 

-CHANGE 

VARIABLES 



Identifier 

Average 

Half 

Width Minimum 

Maximum 

Final 

Value 







Part A Prep R Busy 

.85391 

.02036 

.00000 

1.0000 

1 

.0000 

# in Rework R Q 

5.6899 

1 . 6284 

.00000 

28.000 


00000 

# in Sealer R Q 

2.0586 

.59611 

.00000 

21.000 


00000 

Part B Prep R Availabl 

1.0000 

( Insuf) 

1.0000 

1.0000 

1 

.0000 

# in Part A Prep R Q 

2.9990 

. 61504 

.00000 

24.000 

1 

.0000 

Sealer R Available 

1.0000 

( Insuf) 

1.0000 

1.0000 

1 

.0000 

Part A Prep R Availabl 

1.0000 

( Insuf) 

1.0000 

1.0000 

1 

.0000 

Rework R Available 

1 .4992 

( Insuf) 

1.0000 

2.0000 

1 

.0000 

Sealer R Busy 

.84177 

.02003 

.00000 

1.0000 


00000 

Rework R Busy 

1.3732 

.06088 

.00000 

2.0000 

1 

.0000 
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Part B Prep_R Busy .79305 .04708 .00000 1.0000 .00000 

# in Part B Prep_R_Q 9.4023 (Corr) .00000 88.000 .00000 

COUNTERS 

Identifier Count Limit 

Salvaged Parts_C 1199 Infinite 

Scrap_C 267 Infinite 

Shipping_C 15031 Infinite 

FREQUENCIES 


--Occurrences-- Standard 


Restricted 

Identifier 

Category 

Number 

AvgTime 

Percent 

Percent 

Value (NQ (REWORK R Q) ) 

Constant (0, ) 

112 

81.559 

18.27 

18.27 


Range (0,10) 

163 

197.97 

64.54 

64.54 


Range (10,20) 

63 

120.45 

15.18 

15.18 


Range (20, 30) 

11 

91.559 

2.01 

2.01 

STATE (Sealer R) 

BUSY 

3635 

11.578 

84.18 

84.18 


IDLE 

3339 

1.9188 

12.81 

12.81 


FAILED 

387 

3.8871 

3.01 

3.01 


Simulation run time: 1.97 minutes. 
Simulation run complete. 



^ ls'^ j Output Analyser ^4 jj li* . 2 

9 ^ jjJa ^3 4 ul . I dlljLni] t-»J > ARENA 

lU*j jJt jV c> j' ARENA j> L»j Output Analyser JA-A A! 

ojalill d*j ARENA j Ajldj 
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NUM 


//. 


•ijaUli File > New ^ 



CjULJI Add. . . C5^ c ' 
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Open 


LH*J 

Look in: | My Documents 3 MJ Ml HMJ 


Hi Adobe 

(H My Webs 

(Hzainab 

HBestPick 

Hi MyHTML 


<a) Prep B_Q.dat 

HDocs 

(H My Mail 


a) PV.dat 

HGIobalTrend 

(H MyT ext 


a) Rework_R_Q.dat 

HMultiBootJiles 

Hi NewPics 


£] Sealer_R_Q.dat 

Hi My eBooks 

□ NNPapers 


a) Ship dat 

H My Library 

Hi Pics 



Hi My Music 

(H Search 



Hi My Pictures 

(Hi Simula 




File name: |*dat 

Files oftype: (Simulation Output (* dat) 


3 


Open 


Cancel 


Data Group Files ejUUj CjliLa x cjULall jUni 



Graph > Plot ‘ Prep B_Q ^ ^ j ^ u^' 

SjaUll 
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OK £ Prep B_Q.dat Add. . . 



Ajjlllll £_Laall jlia ^3 

fi^lc-1 ^j^dLLa CllLjLnl ( ajuJ ^) 
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j Barchart - Rework_R_Q.dat(1) 


# in Reworfc_R_Q(l) 

Value 

25 
20 
15 
10 
5 
0 





20 20 20 21 21 21 

Time (XIO 3 ) 
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Jtjl! ^ jll 



Output Analyser ^ <^^-5 ^?-jj 



GPSS World ^ 

ljlia 

jaUaill ^ Transactions j' aJjj lP 3 cjjj^ JH*1I Iaa 

_^-al^a jl ^ijUaj AeJ ^Uaill (j»a pfr>' jl ^.Ca (J^olVlll 

aJ j ^Lkiil J ji.^13 jjLlxla aJ jj! GENERATE c_ilUi]| ^oVky 

The GENERATE Block: 


GENERATE A,B,C,D,E 


Operands Pais. 

j' {Null) ujfe j' j£yj lS jP 4=4 j* j ‘ aJj^II uyP* o* j A 

l>“' j*> JP jy*A j' ( String ) j' {Number) ^ J j' {Name) 

{Direct SNA) » j^-p 1 Ajaac. Aix^a jl {Parenthesized Expression) 

(jjLal*ILi jdlx<a J j 


(jl j^yj A -)' .V ^ ' J* J 4 “41 A jl All jjll (jjjLo L>° j lJP?- 0 ' Sj-aj 

jy*A j' {String) '-A jj^. jl {Number) f^j j' {Name) j' {Null) IsP^N 

Direct ) " a J^-P 1 ^O^aII Aajac. Ai^a ji {Parenthesized Expression) <j4 A' OP 

(jjLalxla ^l.Wud (j^xsjVj {SNA 

(jl (j^aJj L$Q l J 4 cJ'4*A' a iJjl aJ jJ jikij (j-a j jA j (ja j A_)|jU 

j' {String) j' {Number) ^ J j> {Name) f-^] j' {Null) OP^ jj^y 

o jP.Ua ^UailJ Ajj^c. a_L^s jl {Parenthesized Expression) j®' OP JP*^ 

jyLUla ^l. iVk al j£yVj {Direct SNA) 


B 
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A \ A-Aiall j t ^aJJ (jdLoljtlL<Jl ^.AxJ ^.wo^V 1 ^^xJl jl -lilj!i]| JL^. 

{Name) j' {Null) IsP^ UJ^ j' lSJ^P=-! J^J ‘ A* - ^' 

Parenthesized ) cpljiii UP UP*-* j' {String) ^j^P- j' {Number) A J j' 
^'. •>Vua j j {Direct SNA) ® A-laiU Ajaac. Ai^a jl {Expression 

^_.j juj V ^ji o a. a,’^ u^si j ^ a. )\xJo^yi ^^_Lud-<i 

j> {String) j' {Number) A J j' {Name) f-A j' {Null) 

Direct ) ® jdUa ^Lkil] Ajaac. Ai^a ji {Parenthesized Expression) A' 

(jAalxla ^lL*-a ^IaVuJ ^j^-ajVj {SNA 


D 


AlAC. (j-aliilj (_J-a M^ykl j (j jlalaLLall (j-a TERMINATE SaIIaII ^.Wuaj 

JUll L_u£ja]I Aj j 5.1^^ I 


The TERMINATE Block: 


TERMINATE A 


(jl (j£-aJj (_g jl.j'AI jA J 0 4-1 AjjJal^jIiaVl A_aAi]lj AlAC- (j^il.Vll jIaLo A 

j' {Poslnteger) Aj j' {Name) f-A j' {Null) IsP^ oj£p 

jl (SNA ) fliiill Ajaac. Ai^a jl {Parenthesized Expression) lA A' OP .JP*-* 

{SNA * Parameter ) A*-^ Ajaac. Ai^a 


Example 1: 


GENERATE 1 
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TERMINATE 1 


GPSS ls- 3 (jjLult 



Create Simulation fJ Command 4-*^' l>* 


Q File Edit Search View 


Command 


Window Help 


d a? y * % ® 


Create Simulation 


Ctrl+Alt+S 


1 


GENER 

TERMir 
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GPSS 4JJ1 jl£ 13] 


i% Untitled Model 1 


GENERATE 1 

TERMINATE 1 


•. Untitled Model 1.3.sim - JOURNAL 


03/26/04 14:52:05 Model Translation Begun. 
03/26/04 14:52:05 Ready. 


j ^_1xj Ready A-aK 

(JjS (A A'l ^ Ks~i ^jJal jj Jo u*n LxjJa^ A. nlVlXill A-l^.Li]| 

aJ WilldOW A-ujJJ^) 1I A-^jlill (> j-q Igjlc. (jx^o^k 1 J L_lll A_i3l^<a 

Blocks Window jllij l^laj Simulation Window 



Simulation Window 


Simulation Snapshot 


GENERATE 

TERMINATE 


1 Untitied Model 1 

w< 2 Untitied Model 1.3.sim - JOURNAL 


Untitled Model 1.3. sim - JOURNAL 


03/26/04 1 4:52:05 
03/26/04 14:52:05 


Model Translation Begun. 
Ready. 


Blocks Window 


Expression Window 
Facilities Window 
Logicswitches Window 
Matrix Window . . . 

Plot Window ... 
Queues Window 
Savevalues Window 
Storages Window 
Table Window 


c_ill jlll sAali jg lV'3 
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GPSS World - Untitled Model 1.3.sim:2 


File Edit Search View Command Window Help 


□ !g£|B| 1 

a 

t 




GENERATE 1 

TERMINATE 1 



03/26/04 14:52:05 Model Translation Begun. 
03/26/04 14:52:05 Ready. 


•i Untitled Model 1.3.sim:2 - BLOCK ENTITIES 






0 D® 



_u 

Continue 

_©J 

Halt 

■dl 

JLl 

Place 

5 I 


Location | 

“3 LS 

Find 

Step 

Remove 

Loc 

Block Type CurrentCo... I Entry Co... [ 

Retry Ch... 

Line Number Indude -file 



CjIGEN 

GENERATE 0 0 

0 


2 

0 



Ci!2TER | 

TERMINATE 0 0 

0 


3 

0 




Ill 


START £ Command jll j-a <_£ j *. j jVl 

File Edit Search View Window Help 


& y 


m 


C 


o 


Retranslate 


GEN1 

TERr 


STEP 1 
HALT 

CONTINUE 


03/26/04 14:5 
03/26/04 14:5 


CLEAR 

RESET 


SHOW .. 
Custom . 


Ctrl+Alt+R 


Ctrl+Alt+1 

Ctrl+Alt+H 

Ctrl+Alt+C 


_jl jail aiilj 
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Start Command 


|START 1 00| 


OK 


Cancel 


TERMINATE SlSLa-»31 «.! j=J 14 a j clgiVI 1 00 liLk^l 


jaj ^IjAc. jjc. (JSjIj aIjj (_j41Ij GENERATE c_4b]b ^aJjj 100 


LS* blclij iS jjj alSU^Jl ij jab OK bi.bc. .TERMINATE be. ^^bjj fUbll 

jjjiill j^JaJj b b \W _i (Jbjila 1 Q0 JJJ* r' j 'ilSA-bl gTn j lilli ^ab i a A i_J| jl]| abb 


1Q1 

Location | | A | 1 | Q | jt | 1 | 5 | 

Find Continue Halt Step Place Remove 

Loc BlockType Current Count Entry Count Retry Chain Line Number Indude-fHe 

Q, 1 GEN GENERATE 0 100 0 2 0 

D2TER TERMINATE 0 100 0 3 0 


Ed® 


GPSS World Simulation Report - Untitled Model 1.3.1 


Friday, March 26, 2004 19:02:54 
START TIME END TIME BLOCKS FACILITIES STORAGES 




0.000 

100. 

.000 2 

0 


0 

LABEL 


LOC 

BLOCK TYPE 

ENTRY COUNT 

CURRENT 

COUNT 

1 RETRY 



1 

GENERATE 

100 


0 

0 



2 

TERMINATE 

100 


0 

0 

FEC XN 

PRI 

3DT 

ASSEM 

CURRENT NEXT 

PARAMETER 

VALUE 

101 

0 

101. 

000 101 

0 1 





II 

2 Jli* 


Untitled Modell. 3.1 - REPORT 
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jl ^ \ ) ADVANCE AiLjalj ^jLuJI (JliLJt ^^Laj cJj ^oj 

jl Ali^jujj JLoxSjujI ( 3*0 ji 4-ad^. (30 ^ A-iix-o £ 3 ^ J-gIxIaI] ^aliaJl 3 ° ^3 Cll 

l^Jj ^Uaill $.3^ c-3^ u y* Jliijyi 30 3 ^ 4.1143 *^3^ iia j ^ 3 aill 33^ 


The ADVANCE Block: 


ADVANCE A,B 


;3La*Jl k“ 1 1 *\ 

j' (Name) <=-“) j' <J^yj AOJJ^ 3 ‘ j-* j^' ^ Sab A 

Parenthesized ) l>“' J^' U£ j' ( String ) ^jj^- j' (Number) N'J 

4*-^ Ajaac. Ai^a jl (SNA) fUiil] Ajaac- Aix^a J> (Expression 

(SNA* Parameter) 

(_£jl_£Lkl j& j > aJIaII jjx-o jj^fba aJIa aJU. ^a jl (Jk?- 11 1 0 • ^ 1 B 

^jj^- j' (Number) ^ j j' (Name) <**4 j' (Null) UJ^ j' 

Ajaao Aixxa jl (Parenthesized Expression) i_>“' j^' OP jy^*J j' (String) 
(SNA*Parameter) A*-*! Ap-^c- j' (SNA) 


Example 2: 


GENERATE 1 
ADVANCE 5 
TERMINATE 1 


(jjjLoJl ^xilj^ll ^a Iaa (_1^a3 
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Hi Untitled Model 1 

GENERATE 

1 

ADVANCE 

5 

TERMINATE 

1 


File Edit Search View 

D^S X 


Hi Untitled Model 1 


Window Help 


Command 


Create Simulation 


Retr, 


Ctrl+Alt+S 


GEN 

ADV> 

TERr 


k 


f 5 





GENERATE 1 
ADVANCE 5 
TERMINATE 1 


* Untitled Model 1.4.sim - JOURNAL 


03/26/04 19:38:32 Model Translation Begun. 
03/26/04 19:38:32 Ready. 


START 100 Sl^La-all t_ill jill SiaLj 


401 






GENERATE 1 
ADVANCE 5 
TERMINATE 1 



■ ADVANCE J^l jV 5 <4-k2b jjm (J-alxla 1 05 ‘Cl -i=^V 


/4M Ia-A-A ^ jjjJj jjjLoJl J< »*4I 
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3 JH* 


(_jc. j ADVANCE c-iltal] (jjLaL*lLa]| ~Eat.i1 ^ 1a i (jjjLaJI (JlS-all t_a 
ADVANCE aJUUj AllalJI J t*Lwl jl ^ikJ ^^ixj j SEIZE OP^^ olO^ 

lJUUj AJlaloJI Ah fr ulll jAt ji ^ jil jl liljjl j RELEASE j 

: JU]| ^y\\ ADVANCE 


The SEIZE Block: 


SEIZE A 




j> {Name) j' l£*jj lSJJJ^ 1 j*j Facility ^1 jl 

Parenthesized ) l>“' J^' OP JP*^ j' {Poslnteger) l r ± ?-j^ ^ j 

^1*^] <L-a jl {SNA) fkkil] Aj^^c. Ai^a jl {Expression 


A 


{SNA * Parameter ) 


The RELEASE Block: 


RELEASE A 


s“ n^k 


j' {Name) j' l£*jj Ojjj^ j*j Facility Al^£i]| jl A 

Parenthesized ) l>“' j*> OP JP j' {Poslnteger) ^0" - ^ f*j 

^1*^1 Ajj.}c. <L-a jl {SNA) fkkil] A-p-ic. Ai*-a jl {Expression 

{SNA * Parameter ) 
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j ^ j' jlo jfo RELEASE j SEIZE j' J^V ;4-«U 

ADVANCE l f\ <W-4ll g?3ll vJUll SEIZE u' ‘-AN ^ j^Vl aj± U.iJ 

ADVANCE c$' <W*^' lS^' £#2 j' MW RELEASE j' 

Example 3 : 


GENERATE 1 


SEIZE 

Server 

ADVANCE 

5 

RELEASE 

Server 

TERMINATE 

1 


A-A^yi i_lll jSlI (JikAj 


98 Untitled Model 1 


GENERATE 

1 


SEIZE 

Server 


ADVANCE 

5 


RELEASE 

Server 


TERMINATE 

1 


sjilj ^JaJj 
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GENERATE 1 

SEIZE Server 

ADVANCE 5 

RELEASE Server 

TERMINATE 1 


JOURNAL 


03/26/04 20:15:00 Model Translation Begun. 
03/26/04 20:15:00 Ready. 



^ Untitled Model 1.5.sim:2 

BLOCK ENTIT IES 









Jl 

Step 

JJ 

Place 



Location f - 


jd 

0 JU _®l 

Fnd Continue Haft 

_5j 

Remove 


LOC 

Block Type 

Current Count 

Entry Court Retry Cham 

Line Number 

Include -file 


CliGEN 

GENERATE 

0 

0 0 

2 


0 


CL 2 set 

SEIZE 

0 

0 0 

3 


0 


□ 3ADV 

ADVANCE 

0 

0 0 

4 


0 


0?4RR 

RELEASE 

0 

0 0 

S 


0 


C-5TER : 

TERMINATE 

0 

0 0 

6 


0 





START 100 

lSJ ^ 

loc 

Block Type 

Current Count 

Entry Count 

Retry Chan Line Number 

Iodide -ffte 



!C;igen 

GENERATE 

400 

SOI 

0 2 

0 



d 02SEI 

SEIZE 

1 

101 

0 3 

0 



□ 3ADV 

ADVANCE 

0 

100 

0 4 

0 



C?4REL 

RELEASE 

0 

100 

0 5 

0 



Cl STB* 

TERMINATE 

0 

100 

0 6 

0 



' Untitled Model 1.5.1 

- REPORT 















GPSS 

World Simulation Report 

- Untitled Model 1 

.5.1 





Friday, March 26, 2004 

20:17:31 





START TIME 

END TIME 

BLOCKS FACILITIES 

STORAGES 



0. 

000 

501.000 

5 1 

0 




NAME 

SERVER 


labe: 


LOG BLOCK TYPE 

1 GENERATE 

2 SEIZE 

3 ADVANCE 

4 RELEASE 

5 TERMINATE 


VALUE 

10000.000 


ENTRY COUNT CURRENT COUNT RETRY 


501 

101 

100 

100 

100 


400 

1 

0 

0 

0 


FACILITY 

SERVER 


ENTRIES 

101 


UTIL. 

0.998 


AVE. TIME AVAIL . OWNER PEND INTER RETRY DELAY 
4.950 1 101 0 0 0 400 
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(jja* GENERATE jl 0*4 jA' J ,>j jj- SEIZE Jill ji Jia.V 

L—lllili A 1C- AlAuJ S' I Uxl L A^A^JjojJ (J^LxILj (_£ ' l> ADVANCE & 

*jalj ^ GENERATE c> jW' J! J-^' -^ v i) GENERATE 

L_i]lHI (jl Sjajl (j' A TNI (_Al*lLa 400 Aj GENERATE s-^GII (jl La£ L_illji]l 

ill a^I^ ^4°I,a 1,0 Aj SEIZE 

jjli j aJUJI Aa^' ji^al ^ ADVANCE <j4 A J-Ul' A^ua jit 
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4 Jii» 


A,\j AAi ^Jb L<i 3 t AIi^uxA ] ^jUaluj jl ^j^jLLa (JjjLuJl (J111 a]| ^2 

(Jj'N.jTn l-lAJ j QUEUE koA I^J ijlA ^jc. 

J DEPART J ^jUaljy I ^)^jUa Jl (J-oIaIa jlic. CllLijlj-sa^ V I 

L_uS^j!ill l.Ag.l j ^lialuVI cl) -0 (JaIxIa ^ Jlic. CjjLijl.x^a^Vl 


The QUEUE Block: 


QUEUE A,B 


• (JUoJtJl C‘ 

^ J j' (Name) OJ^ j' l fJJO^ J*J ‘ jj4i=Jl f^j j> ^ j A 

j' (Parenthesized Expression) l>“' J^' OP JP*^ j' (Poslnteger) p^y* 

(SNA ^Parameter) (4*-a 1 AL*a j\ (SNA) <4i®4J Aj:uic. AL-a 

(_jjlilk) jA j 1 AjjJal jja^l Aiojjj j (J jia l$J .11 jj dll .la. jll lie. B 

(Poslnteger) yp y j j' (Name) j' (Nidi) isP*$ o^P j' Cfipj 

(SNA) jaUail] Ajaac. AL^a ji (Parenthesized Expression ) l>“' j*l OP J^*- 1 j' 

(SNA * Parameter ) 4jaac. ji 


The DEPART Block: 


DEPART A,B 


[(JLoaII k“ l)^k 


^ j jl (Name) oj^P j' O^Pj lS JJJ J&J ‘ jj4^ j' ^ j A 

(Parenthesized Expression) l>“' OP OP j' (Poslnteger) yp y 

(SNA * Parameter ) (4*^1 Ajaac. Ai^a jl (SNA) Ajaac. aL^ a jl 
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B 


jA j 1 4 i . “CLaJS j j^jLLall (_J ^jJa LgJ -■< a ' ' dll-la. AAC- 

^ j jl (Name) j' (Null) isP^ uj^j j' u^Pj 
‘^- a j' (Parenthesized Expression ) l>“' J^' UP JP*^ j' (Poslnteger) 
(SNA ^'Parameter) r4*-4 Ajj^c. <L*a ji (SNA ) ^Uiiil Ajaac. 


J<^y J ^ A^ jljla DEPART j QUEUE u' J“*V : A-aU Ajaa^la 

SEIZE l$' A.l^.,ail' Jlaj (jbl t-Jlill QUEUE l 3A^ j' S '>,' 4il ji-Vl jjA Iaa=J 

i is _j!ij ^^aII A Wa 'll AAaj DEPART ^ ■ >>j* 4 a ywll ^3 lA * y , ' jjl c ; DEPART (j^ 

^ya l_j ^jUabl t _ s ^C- l^JtS ^a AaAxJj QUEUE '-T-'llill (J A A ^ I ~J\ IVi iVl Q»a j (J ' ■ ■' ' l^AS 

. »l U '\l ill 


if Untitled Model 4 

GENERATE 

1 

QUEUE 

Line 

SEIZE 

Server 

DEPART 

Line 

ADVANCE 

5 

RELEASE 

Server 

TERMINATE 

1 


oasIa£ QjU- (J^-s. ' j aL^I oasU ls aaaj oajaa». sasU ^aIj t_a jaa ^A j ^-aljjJI j 


LaLaj > bl ji]l 


ITT 

Cascade 

Tile 

| 

1 


Simulation Window 


Simulation Snapshot 


Blocks Window 
Expression Window 


1 Untitled Model 1 

2 Untitled Model 1.6.sim - JOURNAL 

"3 I Mn^nl 1 C Cl C\r\f CMTfTTCf 


Facilities Window 


Logicswitches Window 
Matrix Window ... 
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o 








asa 

Location | 



- H 

JJ 

J»l 

_*J 

_U 





Find 

Continue 

Halt 

Step 

Place 

Remove 

Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number Include -file 


CjIGBJ 

GENERATE 

0 

0 

'j 


2 

0 


CP2QUE 

QUEUE 

0 

0 

0 


3 

0 


Cj3SH 

SEIZE 

0 

0 

0 


4 

0 


C?4DEP 

DEPART 

0 

0 

0 


5 

0 


□ 5 ADV 

ADVANCE 

0 

0 

0 


6 

0 


C76REI 

RELEASE 

0 

0 

0 


7 

0 


O 7 TER 

TERMINATE 

0 

0 

0 


8 

0 


* Untitled Model 4.1. sim: 3 - FACILITY ENTITIES 





B0® 

1 Location | 



~3 a 

_D 

_oJ 

-d| 






Find 

Continue 

Halt 

Step 



III Facility 

J Utilization 

Delay Chain 

Acquisitions 

Available Aye. Time 

Owner XN 

Retry Chain Pending Chain Interrupt Chain 


START 100 jV I olSU^il <4 j^j lM ‘kLguuull siaU ^ j$iajV <4 -1»^V 

;i_Jl jSlI aiaU 


Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 

CilGEN 

GENERATE 

0 

501 

0 

2 

0 

IC?2QUE 

QUEUE 

400 

501 

0 

3 

0 

B Ci3SEI 

SEIZE 

1 

101 

0 

4 

0 

C?4DEP 

DEPART 

0 

100 

0 

5 

0 

□ 5 ADV 

ADVANCE 

0 

100 

0 

6 

0 

c?6Ra 

RELEASE 

0 

100 

0 

7 

0 

D 7 TER 

TERMINATE 

0 

100 

0 

8 

0 


..rill siaU 


Facility 

Utilization Dejay Chain 

Acquisitions Available 

Ave. Time Owner XN 

Retry Chain 

Pending Chain Interrupt Chain 

Q SERVER 

0.998 400 

101 + 

4.950 101 

0 

0 0 






; jjjiill ojiili 

FACILITY 

SERVER 

ENTRIES 

101 

UTIL. AVE. 

0.998 

TIME AVAIL. OWNER PEND 
4.950 1 101 0 

INTER RETRY DELAY 
0 0 400 

QUEUE 

LINE 

MAX CONT. ENTRY ENTRY (0) AVE.CONT. 
401 401 501 1 199.601 

AVE. TIME 
199.601 

AVE. (-0) RETRY 
200.000 0 
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400 J dl£Aj|j QUEUE *■. illslt -lie- (Jiij j^JJall (jl JaaN 

Lo£ 4 Eg i E'l (Jli_iujjl (_£Ax ^jjAatAj lAa AaIIC' j 0.998 i_g^ AIa^joiJI 4a]\jl2 Ql JaaN (J^alxlLa 

l_i]|ja 1I ^Aali J jJjSaII J) ^)Jaji .(Jxlxia 402 (_4) Aj^Ja (_Jj-a j j^jUall q! 

L—llls 4» ^ i41a J ^A^oa]I LS^ - 1 r 1 jl-?-3 (.5^)^ tt4jl v i ^ (_Ja_uj j d ^ ■ n*ll j 

.Caa^j IaU ^ j ADVANCE 
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5 JH* 


£JJJ ^ijLa 4_la^l (Jx^j j ^Ua \\\ AjjI ^joiC- (Jl!uJl 

5 ^ 5 ±2 i^gpss >jjj £/( 3,7) j' 7 j3 jjj ^jLulall 


^JU]l£ aJ J j]| i_l]lS i _ n5j J a 2 Jj]| QijLo ij-a j J' ?■ ■" L ° ■ -^ ' 2 J iJ j2l (JAjLa L>“ j ^*“' j2a 


GENERATE 5,2 

AjllSlI ‘ ^ ' ; 4 i 1 (_5 jEaLo]I _jj A.f ill ^uo j (_W LiAajl 

ADVANCE 4,1 


(_^jLa2l t _4 c ’ <_\. v 12 a (_ 



GENERATE 

5,2 

QUEUE 

Line 

SEIZE 

Server 

DEPART 

Line 

ADVANCE 

4,1 

RELEASE 

Server 

TERMINATE 

1 


jjjI jl-ill oialj oaja^. oialj ^Aaj La£ “’"'^ J j^ll 2al jj jz ^c-aU^Jl 

4 a ,1 i nU >al ^ ^ C- 1 *,1 . 1 .. N 1 , ,lr\ L 1, \ ^ 


Window 


Help 


Cascade 

Tile 


Simulation Window 


Simulation Snapshot ► 

1 Untitled Model 1 

2 Untitled Model 1.7.sim - JOURNAL 

3 Untitled Model 1.7.sim:2 - BLOCK ENTITIES 

4 Untitled Model 1.7.sim:3 - FACILITY ENTITIES 
✓ 5 Untitled Model 1.7.sim:4 - QUEUE ENTITIES 


Blocks Window 
Expression Window 
Facilities Window 
Logicswitches Window 
Matrix Window . . . 

Plot Window ... 


Queues Window 


Savevalues Window 


0A113 ft' 51 -V 21 J 

;i_2l j2l oAalj 
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Loc 

Block Type Current Count 

Entry Count Retry Chain Line Number Indude-file 


Ciigen 

GENERATE 

0 

100 0 

2 0 


Q2QUE 

QUEUE 

0 

100 0 

3 0 


CL3SEI 

SEIZE 

0 

100 0 

4 0 


C?4DEP 

DEPART 

0 

100 0 

5 0 


□ 5 ADV 

ADVANCE 

0 

100 0 

6 0 


CF6REL 

RELEASE 

0 

100 0 

7 0 


Qi 7 TER 

TERMINATE 

0 

100 0 

8 0 






joull Siali 

Facility 

Utilization 

Delay Chain Acquisitions Available 

Ave. Time Owner XN Retry Chain Pending Chain Interrupt Chain 

0 SERVER 

0.778 

0 100 + 


3.997 0 0 

0 0 







Queue Entity 

■line 

Current Content 
0 

Entry Count Zero Entry Count Maximum Content Averaae Content Averaae Time (+0) 

100 73 1 0.052 0.265 

Average Time (-0) Retry Chain J 
0.983 0 






; jjjiill o iali 

FACILITY 


ENTRIES UTIL. AVE . 

TIME AVAIL. OWNER PEND INTER RETRY DELAY 

SERVER 


100 0.778 

3. 

997 1 00 

0 0 0 


QUEUE 

MAX 

CONT. 

ENTRY 

ENTRY (0) 

AVE. CONT. AVE. TIME 

AVE. (-0) RETRY 

LINE 

1 

0 

100 

73 

0.052 0.265 

0.983 0 


j*r M Vlt l (. - ill 
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6 Jg* 

jxVL ^»JJj jillaJI djlL-a AaV (_£ jl j£j £Jjjli (JjAa. jj^J l " '_'**■ .' (JjAjoJI (_)l!La]| jjlaj 
The TABLE Command: 

NAME TABLE A,B,C,D 


jxiojj j jfL jl aA t_5 jjjiij Jj.wl\ juad jl Lailc. NAME *-" 

; jj j*JI 

tAJJJ^ J*J Jd LS^' ^4Ln]| >J j' jA j jj.laJl a ^ A 

O^i JP*^ jl (String) j' (Number) ^ j j' (Name) uj^ j' j^j 

(SNA) ^OiAB -Lp-ic. Ai^a jl (Parenthesized Expression) l>“' J^' 

j»3 j jjfL jl <■ . >>j j (J JJJ^ 3 j* j ^jVI Alii] ^^Ic-Vl AaJI B 

j»5j jjfLl jl L # '>Jj (_£jj jjJa jA j djliill < -'>~s C 

c . l- > j* ~ J ^ ‘ ''"* J j j£Li jl L_laJj (_£ jj jj_ia jA j dlUall J-iC- D 

j A^ j^Ul diLLJl Uki f ji ^aII TABULATE <^l TABLE j-V' £* 

L_l]lSll l^a-aaJ Aailc. Aj j-uJ j j jAaJI jj jjjj j£jJo A_ii_j Lag ^JaaJ TABLE j«®VI 

j2ll aJ TABULATE 


The TABULATE Block: 


TABULATE A,B 


; jLudl Cli 

j' (Name) jj^J j' j^yj j*j j' A 

AL^a jl (Parenthesized Expression ) l>“' J^' C)P j' (Poslnteger) yyy 
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(SNA * Parameter ) j! (SNA) fVkil] Ajaac. 

j> (Number) A j j> (Name) ^*j j' (Null) Ojfii j' j^N.3 UJJ^ lL^c- B 

j' (SNA) j' (Parenthesized Expression )<_>“' CAi 

(SNA * Parameter) A*-4 


j* j Transit Time j-O j' Ml yj *— j. l>* l S j' 5 Uj 4I U^' - 1 ?- j 4 

yLljCLa J£j A_^a_i3 IgJ jj al AjAAC. A a . ^ 


TTime TABLE Ml, 1,1, 10 

GENERATE 5,2 

QUEUE Line 

SEIZE Server 

DEPART Line 

ADVANCE 4,1 

RELEASE Server 

TABULATE TTime 

TERMINATE 1 


' g j' r - ' j (J jAaJl aASlj oAjA^. sASlj 




\ iv k i vr .it ti 


ial jjl\ Ajq^ 


Window 


Help 


Cascade 

Tile 


Simulation Window 


Simulation Snapshot 



v> 1 Untitled Model 1 

2 Untitled Model 1.9.sim - JOURNAL 

3 Untitled Model 1.9.sim:2 - BLOCK ENTITIES 

4 Untitled Model 1.9.sim:3 - FACILITY ENTITIES 

5 Untitled Model 1.9.sim:4 - QUEUE ENTITIES 

6 Untitled Model 1.9.sim:5 - TABLE WINDOW 

7 Untitled Model 1.9.1 - REPORT 


Blocks Window 
Expression Window 
Facilities Window 
Logicswitches Window 
Matrix Window ... 

Plot Window ... 
Queues Window 
Savevalues Window 
Storages Window 


Table Window 


U jblkl A-ajIS 1 diaLill aOA 
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Open Table Window 


Table [TOME 


TTIME 


OK 


Cancel 


T> OjLiikl __jA j TTime Jaa3 A^.1 j (Jj-li. Ajl Ja^V 


Untitled Model 1.8.sim:5 - TABLE WINDOW ©I®® 



START 500 t- 

;i_Jl jSlI SiaU 
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Facility 
jF] SERVER 


Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 

C;igen 

GENERATE 

0 

500 

0 

3 

0 

C?2QUE 

QUEUE 

0 

500 

0 

4 

0 

0)3 SB 

SEIZE 

0 

500 

0 

5 

0 

C?4DEP 

DEPART 

0 

500 

0 

6 

0 

□ 5 ADV 

ADVANCE 

0 

500 

0 

7 

0 

C?6Ra 

RELEASE 

0 

500 

0 

8 

0 

L-J7TAB 

TABULATE 

0 

500 

0 

9 

0 

CJ8TER 

TERMINATE 

0 

500 

0 

10 0 

Utilization Delay Chain Acquisitions 

Available Ave. Time Owner XN 

Retry Chain 

Pending Chain 

Interrupt Chain 

0.798 

0 500 

+ 

3.991 0 

0 

0 

0 




Queue Entity 
HI LINE 


Current Content Entry Count 
0 500 


Zero Entry Count 
366 


Maximum Content 
1 


Average Content Average Time (+0) 
0.048 0.239 


Average Time (-0) Retry Chain 
0.892 0 


; J jl-IaJI ftiali 


TTIME 


Mean: 4.231 S.D.: 0.772 


360 





416 


FACILITY 

DELAY 

SERVER 

0 


ENTRIES UTIL. AVE . TIME AVAIL. OWNER PEND INTER RETRY 
500 0.798 3.991 1 0000 


QUEUE 

RETRY 

MAX CONT 

. ENTRY 

ENTRY (0) 

AVE. CONT. AVE 

.TIME 

AVE. (-0) 

LINE 

1 0 

500 

366 

0.048 

0.239 

0.892 

0 







TABLE 

MEAN 

STD. DEV. 

RANGE 

RETRY 

FREQUENCY 

CUM . % 







TTIME 

4.231 

0.772 

3.000 - 

4.000 

0 

202 

40.40 



4.000 - 

5.000 


243 

89.00 



5.000 - 

6.000 


45 

98.00 



6.000 - 

7.000 


9 

99.80 



7.000 - 

8.000 


1 

100.00 











'\\W (. llLiail 
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7 JH* 


aJj jjjUJI A_Li jV J ^ jjjJI QTABLE J^Vl JlLdl li* ^ v-ij^ 

t_u£j!l]l 


The QTABLE Command: 


NAME QTABLE A,B,C,D 


(jl L. ‘. ^.J j (Jj.wh ^sjojI Us5l C- NAME 


I(_j-al jaJI 


(»a j jl (Name) Qj5j j' d? JJJ^ j* j Jj4l=Jl 


A 


( Poslnteger ) 

H* J UJ^ u' L r L ?^J l£ JJJ '-' 3 J 4 - 1 ^ 


B 


TTime 

QTime 


(jjfaj jjl I-S.J j j&j C .iTiqll C 

l_l^ ^ j-a ^ ‘ . J cfdJd^ *■— ilaall 3.3c- D 

^jL4l LllLa ^3 l^A 


TABLE 

Ml, 1,1, 10 

QTABLE 

Line, 1,1, 10 

GENERATE 

5,2 

QUEUE 

Line 

SEIZE 

Server 

DEPART 

Line 

ADVANCE 

4,1 

RELEASE 

Server 

TABULATE 

TTime 

TERMINATE 

1 


(J j. N oiiLi] 
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Window 


Help 


Cascade 

Tile 


Simulation Window ► 

Blocks Window 

Simulation Snapshot ► 

Expression Window 


Facilities Window 

✓ 1 gpssByExampIe. gps 

Logicswitches Window 

2 gpssByExampIe. 10. sim - JOURNAL 

Matrix Window ... 

3 gpssByExampIe. 10. sim: 2 - BLOCK ENTITIES 

Pint Window 

4 gpssByExampIe. 10. sim: 4 - TABLE WINDOW 

Queues Window 

5 gpssByExampIe. 10. 2 - REPORT 

Savevalues Window 

server 

Storages Window 

4,1 

Table Window 



ojiiU ^ 


Qtime ^ L«Aic. j ^Jaxj &iA ^jl Ja^.V 

SiaUlt jg.Jvi 


gpssByExampIe. 12.sim:2 - TABLE WINDOW 


QTIME 


BED® 


Mean: 0.000 


S.D.: 0.000 


10 


"P 2 1 3 1 4 1 5 1 6 1 7 1 8 1 T 


START 500 -i g-UjJl 13 a lM 
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(J (JHaII ^3 Lo£ £)*y 


o 


Untitled Model 4. 5.sim: 5 - TABLE WINDOW 


ED® 


QTIME 


Mean: 0.239 


S.D.: 0.524 





FACILITY 

ENTRIES 

UTIL. 

AVE. TIME AVAIL. 

OWNER 

PEND 

INTER 

RETRY 

DELAY 

SERVER 

500 

0.798 

3.991 1 

0 

0 

0 

0 

0 









QUEUE MAX CONT. ENTRY ENTRY ( 0 ) AVE . CONT . AVE.TIME AVE.(-O) 


RETRY 








LINE 

0 

1 

0 

500 

366 

0.048 

0.239 

0.892 


TABLE 
CUM . % 

MEAN 

STD. DEV. RANGE 


RETRY 

FREQUENCY 

TTIME 

4.231 

0.772 


0 




3.000 - 

4.000 


202 

40.40 


4.000 - 

5.000 


243 

89.00 


5.000 - 

6.000 


45 

98.00 


6.000 - 

7.000 


9 

99.80 


7.000 - 

8.000 


1 

100.00 






QTIME 

0.239 

0.524 


0 




- 

1.000 


454 

90.80 








1.000 - 

2.000 


35 

97.80 
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99.80 


2.000 


3.000 


10 


100.00 


3.000 - 4.000 


1 


jioiaj L-llUal] j-Li 
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8 JH* 


FUNCTION J-aVI JbJl IaA (_pa j*1a^ v_ij^ 

L_jj£ jjj| l$Jj J j^> j£4 cs^C- ^ £J jjJ AjjU^ll ^. iVu/l j 

The FUNCTION Command: 

NAME FUNCTION A,B 


C** \ 1"Si 

j>5j ji {Name) 2L& j' l£*jj ‘SUJJ^ ls* J A 

Parenthesized Expression ) l>“' J^' lA? {String) j' {Poslnteger) 

(SNA*Parameter) <4*-J “SP-ic. Ai^a ji (SNA ) Ajj^c- Ai^a ji ( 

j&j aJUI ^3 diljUJI ^Ijjl .lixj cs^ - ( — U j i a^^) aJUI ^ B 

: JI jJI £\ jji 


jPbm i> ^ ‘- i JPJj (Continuous) C 

^ >i t> <Sb j*zj (Discrete) D 

A^i^a j A_lh i—a j*j (Discrete Attribute) E 

Uijli ^ jj aJIjs (List) L 

Cili^a A^jli ^ jj (>s Aib (List Attribue) M 

.JliaJ AiC. p C_JJ 


Single Channel Queue <^1^1 < JJj^ 3 

L^-UJ ^jl (j£-udJ £_22l]| A-La3J (Jx^oj ..1^.1 J UxiL^a AJ j )a AJIIj tj^-o 

O^j 1^1 J j jjjLi Ala jvi oaa j Jjjlib 8 j 1 jp Interarrival times J j u^jEi Ai* ji 

;^ai Jja^I ^ U£ ji^yi 

; J^ajll jjjl* A-b ji ,*-1 jjJ JjA?. 

Time between 
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Arrivals 

(Minutes) 

Probability 

Cumulative 

Probability 

1 

0.125 

0.125 

2 

0.125 

0.250 

3 

0.125 

0.375 

4 

0.125 

0.500 

5 

0.125 

0.625 

6 

0.125 

0.750 

7 

0.125 

0.875 

8 

0.125 

1.000 


6 j 1 CB^ £ji Sevice times 4A« jl 






Service Time 
(Minutes) 

Probability 

Cumulative 

Probability 

1 

0.10 

0.10 

2 

0.20 

0.30 

3 

0.30 

0.60 

4 

0.25 

0.85 

5 

0.10 

0.95 

6 

0.05 

1.00 


.^jO 500 ol£L^-AJ ^Liil]l (^Jjl^j <■ . J^Ua^all 

AJIa ^Jc. A_La jj £J jyi (JjAa. '--> ' t_a jxji 


IAT FUNCTION RN1,D8 

0.125,1/0.25,2/0.375,3/0.5,4/0.625,5/0.75,6/0.875,7/1.0,8 


;is.V 

IAT jA^'H (1 

blj* 16 L fj^ GPSS j' ia.V) GPSS iJ J. ijVl Aa 4 <43 ijVl 4*- jp> aJIjII a^ (2 

(RN16 RN 1 t> Ajii j4*ll flSjbll 
dlULull (_j-a 8 lSj^j | ^ 3 ^- a aII-41 (3 

(_J£jIi]| ^jlc. L_UJJJ j Jo . u . i' 1 (Jjl ^ £-)j3 4ljJ jjAjj i_Jj-£iala jiuoi (4 

^lx4all A_*u3 Aic. ja]| AJIa A-oa 3 F(x) F(Xl),Xl/F(X 2 ),X 2 /.../F(Xn),X n 

X=x ^aI^2ojl]I 


STime FUNCTION RN1,D6 
0.1,1/0.3,2/0.6,3/0.85,4/0.95,5/1.0,6 
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TTime 

TABLE 

Ml, 1,1, 10 

QTime 

QTABLE 

Line, 1,1, 10 

IAT 

FUNCTION 

RN1,D8 

0.125,1/0.25,2/0.375,3/0.5,4/0.625,5/0.75,6/0.875,'; 

STime 

FUNCTION 

RN1,D6 

0.1,1/0.3,2/0.6,3/0.85,4/0.95,5/1.0,6 



GENERATE 

FNSIAT 


QUEUE 

Line 


SEIZE 

Server 


DEPART 

Line 


ADVANCE 

FNSSTime 


RELEASE 

Server 


TABULATE 

TTime 


TERMINATE 

1 


(J ^jdjLa _J> -li]^4 ^2 (Jjull^ll 1, "l^, w'uxil C_flj£ Ja^.V 

GENERATE FN$IAT 

L_llU ^2 A-l Lilx2 j FN$ vi U*i j I AT ^1*^11 ^uil LjJl^.1 

aj* 500 AjjaJ J ^L jA\ cJ^ju ADVANCE 


llill 


i_Jl jSlI siaU 


Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude -file 

QjIGBM 

GENERATE 

0 

501 

0 

9 

0 

C?2QUE 

QUEUE 

0 

501 

0 

10 

0 

Q Cl3SEI 

SEIZE 

1 

501 

0 

11 

0 

C?4DEP 

DEPART 

0 

500 

0 

13 

0 

□ 5 ADV 

ADVANCE 

0 

500 

0 

14 

0 

C?6Ra 

RELEASE 

0 

500 

0 

15 

0 

Cj7TAB 

TABULATE 

0 

500 

0 

16 

0 

C8TER 

TERMINATE 

0 

500 

0 

17 

0 


..nil siaU 
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Facility 

Utilization 

Delay Chain 

Acquisitions Available 

Ave. Time 

Owner XN Retry Chain Pending Chain Interrupt Chain 

9 SERVER 

0.749 

0 

501 + 

3.232 

501 0 0 0 

jJall oiati 

Queue Entity 

Current Content 

Entry Count 

Zero Entry Count Maximum Content 

Average Content Average Time (+0) Average Time (-0) Retry Chain 

■line 

1 

501 

229 

6 

0.509 2.196 4.044 0 











QTIME 




Mean: 2.200 


S.D.: 3.227 





FACILITY ENTRIES UTIL. AVE . TIME AVAIL. OWNER PEND INTER RETRY 

DELAY 


SERVER 

0 

501 0.749 

3.232 

1 501 

0 

0 0 

QUEUE 

RETRY 

MAX CONT . ENTRY 

ENTRY (0) 

AVE. CONT. AVE 

.TIME 

AVE. (-0) 

LINE 

6 1 501 

229 

0.509 

2.196 

4.044 

0 






TABLE 

MEAN STD. DEV. 

RANGE 

RETRY 

FREQUENCY 

CUM . % 






TTIME 

5.438 3.513 

_ 

1.000 

0 

30 

6.00 


1.000 - 

2.000 


48 

15 . 60 


2.000 - 

3.000 


76 

30.80 


3.000 - 

4.000 


85 

47.80 


4.000 - 

5.000 


68 

61.40 
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71.80 


5.000 


6.000 


52 


80.40 

86.40 

89.00 

100.00 

QTIME 

56.80 

67.00 
76.20 

83.60 

88.40 

91.80 

93.60 

94.80 

96.40 

100.00 


6.000 - 

7.000 

43 

7.000 - 

8.000 

30 

8.000 - 

9.000 

13 

9.000 - 


55 

- 

0 

1.000 

284 

1.000 - 

2.000 

51 

2.000 - 

3.000 

46 

3.000 - 

4.000 

37 

4.000 - 

5.000 

24 

5.000 - 

6.000 

17 

6.000 - 

7.000 

9 

7.000 - 

8.000 

6 

8.000 - 

9.000 

8 

9.000 - 


18 




l" '' 41 
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9 Jll» 

jjc. (J£2b A'' A- L>° (JbliVl J l -rAAl A_A£ (_paj*Ab i-A jjoi (JbAI I^A ^ 
t—illa JULLYI JAAI (JAxliAl i. _ TRANSFER t -Ab]l yapx'uu \ 1 a^oi 1 2*4**'.‘b 

l_u£ jill <1 j 4 \ \* ^ Jajjji t" 'A ^JLAI lAIAI 

The TRANSFER Block: 

TRANSFER A,B,C,D 


(JLa*Jl C! 


jl BOTH j^b L . '>.! j j_g jlj'Aj jAj IaaV Aa-A iA^joij jlaH^/l lAUs jA 3 

Ait jl Name j' fraction jA j' SBR j' P j' FN j' PICK j' ALL 


B 


A_Aa jl ParenthesizedExpression l>“' A' OH JH*^ j' Poslnteger y 
SNA * Parameter fAA j' SNA 

j^jfb jl 1 . '?• .'J iSQ 1 A I ^A j P jl Alb a.ib j]| jl-Aa jl (jl^-a jl l—llls 

l>“' A' OH OH*-* j' Poslnteger yy y j' Name f-A j' Null JA A 

(4*A Aj-iic. <L^a jl SNA <4-All Aj-i-ic. Aix^a jl ParenthesizedExpression 

SNA * Parameter 

j^jfb j' L ■ '?• J j j ' jA j P jl A_lb ^3 ajb j]| jl.Aa jl (jl^-a jl i—llls 

l>“' A' OH jaA j' Poslnteger yy y -ac. j' Name f-A j' Null JA LA 

(4*A Aja^c. <L^a jl SNA f'Al] Ajaic. A jl ParenthesizedExpression 

SNA * Parameter 

jjfL jl i. . i>j j (j jUSil j* j 1 NA 3 ' jAM AAj ALL jA 3 ^ jlAi jl v_Jli j 

l>“' A' OH jaA j' Poslnteger yy y j' Name (A j' Am// A'- 3 - A 

AA Aja^c. <Aa jl SNA jalLAl Ajaic. Ai^a jl ParenthesizedExpression 

SNA * Parameter 
TRANSFER uWI J 

bib j b jAAb a w ^ tAb Aj^juAl jjb JIaLiVI j* jS«» j ^Ja^Al yf j^jJAl 

(JiLa j-alAl (Jlic-b 


D 
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TRANSFER ,NewPlace 

jA 3 ^^3 |AA jli t _ s jaiLoil JJC. A jjKj LaAic. 

NLa3 

TRANSFER 0.75„NewPlace 
ja 75% C—l&AJ (—JlSlI IAA (_J^Aj (_£A]| (_5-alxlLttJI jli 

NewPlace Aj^? A* - ^' i—Jlill A) CNIAI 
JaAllI (_Jalx!La]l jli BOTEI ^ 4S1I jjb (_J>sL*ja]| jjKj LaAic. 
jj jli B (Al-*-all <A 6 j-a_j <_£a 1I A) J (JjLaj 
^3 0 A'J A^jJ (_£a]| >— allill A! (J^kAll (J ijLaJ lilli 
jx a j^-ai) A^ jAlill jjAA £-a ^ 'j' ^ -'ll AJXJ lilli *Ja!Luil jli 
(JkAj l^J^kA j^-aJ ja jj£ AJlxa. lAA^I (_)^kA 

(Ja-o B (AlAl ^A t> J} A J jill l— iIIaII 
TRANSFER BOTH,FirstPlace,SecondPlace 
FirstPlace A'A tt ^ S dl.qU A) (J ^kAll JaAill (TalxILall (J»'>j Iaa j 
jli SecondPlace A J! J A-dl J jAj jfLalj ^ jli 

A_l^aJ AJA ^3 j HS& j jjA l—lllii] jjA. Ml A_1 j -all ■ j » J jS -T' ' 

FirstPlace A a A - A VI jj^ ( a^ia JA-41 

Jlilil Tijl^a'^ L_JI jill ja JAA^ AAC- jl nA. I ^ jjjall lAA A 
l&^kl AIIaS j ja^y C-llljlll oAA jjl jajJj l^_Jl -AaJI jalxlLall 
jjSj A_lll (J^kAllj L_lll jill OAA A^l ^-ajoiJ A^ l ^ 'J.' 1 

Nia2 Ljll jill Willi l_ujj! 111 a_ ujj-\ 4 T^SH 

TRAN SFER ALL,F irstPlace,LastPlace,2 

i X>Wj "^A- 1 J A-* jli FirstPlace A J^' Al^' J-A) A 

A^ Ia^A j jalxJI jl^a ^A 2 jAA A_j 1 aj l^aII L_llli]| 

AallS^aj (j.-i A a*jj FastPlace Aj^^ c_Jlill A^aj 

Ia^A J JjVl L . 'll °1' j-a A Ijl i -all J all aIxJ V -»1 “Al 

(jULijj AjjlLaV A' A^' A aA jlyli.) j»2j jjUll Iaa A 

lA^kl SaIIjSII oA (JjI jajJj JojuIaII (_J-alx!La]l 

°aa a^ 1 ^-a-jjj A^ A' u^A i g Iij J/'AVI 




BOTH j> 


AFT j> 


PICK jA= 
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Nla2 lij! jjjiC- ojbik) l—llli (J J y (jj£j J Ajll (J j^-lllj 

TRANSFER PICK,FirstPlace,LastPlace 

FirstPlace T-a^j-all i—illlll (jjj lAl^-ic. i—ills y ^ I ^!L 
a-Jli Jj! LastPlace _>j^' 

awI 4lh jxySj ,j-a jUij <_iH3 JUluVI lj& 

NLa3 (J JAaJ ^ J f ' ' o4j j ^)IAa AiL-ialj 3 cJ-^Jtll-J 

TRANSFER FN, Function 1,5 

4_JI (_)»“' ^jll c_illlll vw“'l 5 l^Jl l ol i >< jj Function 1 411-41 


4jl3^o JAaJ L_llla ^^1 JaAllI (_l4jt!Lall (JSiil j^jlall IjA ^2 

l Ja*l Ij F J-la-3 jil I jj j (2 (_FaE*-lt-J * *11 4 „ial' j 4» ^ 4-a42 

A* J\ 4 ^ 'O ' 4A^-all a-ail 

4_llLaJl jA\ j^jiall la^J jjlaiN l i jj*u 

4_JLaJl 4i^^a]| j^jiall jjJaAlV 1 3 


FN -Ul.41 JjL 


P ala-all 
L>l Jill jjla 


jmi Jiiaii ^ transfer ^ 
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AjujjuJI j£jj AosJ 

c. jl ^Lum (I) -0 AiC. *s>*\\ A_SJ^)la ^jAa^)C. (JllLi]! lAA ^jAa^)itJl 


CljljUaill L—lHall (Jjx*ojJ j AkV (JJ-aAlk. dllAlall A_nlj ^Ac. ^a Cljl^jl-Lail] AjU^joj A-^-lk ^aJtJa-o 


*Aj\\ i\i (j ^ji (jjjLa a-Lo^i ^jjjj 1 


|(JjJ-£3 ^11 ^ijLa A_lajl £JjjJ (JjA^. 


Time between 

Arrivals 

(Minutes) 

Probability 

Cumulative 

Probability 

1 

0.25 

0.25 

2 

0.40 

0.65 

3 

0.20 

0.85 

4 

0.15 

1.00 


l # AcA AJjAa^J ^)flj ^j-a £^}±kj ^)j£l Aa^.1 4^)£Lj J Aa^. 1 ^AAa.1 ^C-AJ ^LaAlkJl 

^Ic. ^A Aa^. 1 (JS1 A-oAkll A_la^l t^jjlj^ll A-oAk ^-^)jaj| AjI (<jjbjH 


| A A-oAkll Ai^jl £J^jJ (JjAa. 


Service Time 
(Minutes) 

Probability 

Cumulative 

Probability 

2 

0.30 

0.30 

3 

0.28 

0.58 

4 

0.25 

0.83 

5 

0.17 

1.00 


A-oAkll A_L<s^I (J jJ 


Service Time 


Cumulative 

(Minutes) 

Probability 

Probability 

3 

0.35 

0.35 

4 

0.25 

0.60 
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5 

0.20 

0.80 

6 

0.20 

1.00 


AjEI ol£L^a 1 . 

AHMD ^Axuoijj -laa. V 4-a.liJl IAT (_)ljJ C)J^ ' S^joi 

BKR J jKJ J 


IAT FUNCTION RN1,D4 
0.25,1/0.65,2/0.85,3/1.0,4 

AHMD FUNCTION RN1,D4 
0.3,2/0.58,3/0.83,4/1.0,5 


BKR FUNCTION RN1,D4 
0.35,3/0.6,4/0.8,5/1.0,6 


IAT FUNCTION 
0.25,1/0.65,2/0.85,3/1.0,4 
AHMD FUNCTION 
0.3,2/0.58,3/0.83,4/1.0,5 
BKR FUNCTION 
0.35,3/0.6,4/0.8,5/1.0,6 
TTime TABLE Ml, 1,1, 10 
QTime QTABLE Line, 1,1, 10 

GENERATE 
QUEUE Line 
TRANSFER 


RN1,D4 

RN1,D4 

RN1,D4 


FNSIAT 

BOTH„BAKUR 


SEIZE 

DEPART 

ADVANCE 

RELEASE 

TRANSFER 


AHMAD 

Line 

FNSAHMD 

AHMAD 

,FIN 


BAKUR SEIZE 

DEPART 


BAKR 

Line 
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FIN 


ADVANCE FN$BKR 

RELEASE BAKR 

TABULATE TTime 

TERMINATE 1 


ViLLI J aa-N AjL^sVI ^ BOTH UliaASLLJ Ji jV I TRANSFER 


jlaj jl iLa^l 4 AlLa-ik ^A1 (jilll jjJ jll £4-aJ ^^JajjuoJl J4C- jjJall ^3 l&LLaAiAjai! 

,_£jxl]l 4ju£jJ 4 -> . ^y± A^UlIj 4 ^ -v J\ A*Jj GPSS i_g^ ^tb-ijall lilA (J^Al . jfb 4 L>. ..' ^ 4iaAk 

C_lll Jill oAilj L>l 


Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain Line Number 

Indude -file 

Cjigbj 

GENERATE 

0 

0 

0 

11 

0 

Q2QUE 

QUEUE 

0 

0 

0 

12 

0 

0 3TRA 

TRANSFER 

0 

0 

0 

13 

0 

04 SEI 

SEIZE 

0 

0 

0 

14 

0 

C?5DEP 

DEPART 

0 

0 

0 

16 

0 

□ 6 ADV 

ADVANCE 

0 

0 

0 

17 

0 

D?7REL 

RELEASE 

0 

0 

0 

18 

0 

0 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

GjBAKUR 

SEIZE 

0 

0 

0 

20 

0 

C? 10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11 ADV 

ADVANCE 

0 

0 

0 

23 

0 

CP12REL 

RELEASE 

0 

0 

0 

24 

0 

LjFIN 

TABULATE 

0 

0 

0 

25 

0 

Qil4TER | 

TERMINATE 

0 

0 

0 

26 

0 

^ J j Jfc 1 -it.2-.1Li blEj bjAj aliu^ll (J jab TRANSFER ( -4' j^' lUc- -lALij ^ 

OA&LajI^ 

IaA AaIIjIII oAalj (ja 

A.aai 1 1^)1 1 ^3 j 

Step c-ij'iS^llj 





JlSll ia.V 








-1 

Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain Line Number 

Indude-file 

eCigen 

GENERATE 

1 

1 

0 

n 

0 

C?2QUE 

QUEUE 

0 

0 

0 

12 

0 

0 3TRA 

TRANSFER 

0 

0 

0 

13 

0 

04 SEI 

SEIZE 

0 

0 

0 

14 

0 

C?5DEP 

DEPART 

0 

0 

0 

16 

0 

□ 6 ADV 

ADVANCE 

0 

0 

0 

17 

0 

CF7Ra 

RaEASE 

0 

0 

0 

18 

0 

(> 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

OBAKUR 

SEIZE 

0 

0 

0 

20 

0 

C? 10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11 ADV 

ADVANCE 

0 

0 

0 

23 

0 

CP12REL 

RaEASE 

0 

0 

0 

24 

0 

£}FIN 

TABULATE 

0 

0 

0 

25 

0 

Q! 14 TER 

TERMINATE 

0 

0 

0 

26 

0 
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GENERATE step ^4^ UAc. 

-2 


Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude -file 

Ctgen 

GENERATE 

0 

i 

0 

ii 

0 

b CP2QUE 

QUEUE 

1 

i 

0 

12 

0 

0 3TRA 

TRANSFER 

0 

0 

0 

13 

0 

CL 4 sei 

SEIZE 

0 

0 

0 

14 

0 

C?sdep 

DEPART 

0 

0 

0 

16 

0 

□ 6 ADV 

ADVANCE 

0 

0 

0 

17 

0 

C^7Ra 

RaEASE 

0 

0 

0 

18 

0 

(> 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

CZiEAKUR 

SEIZE 

0 

0 

0 

20 

0 

CP 10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11 ADV 

ADVANCE 

0 

0 

0 

23 

0 

C?12REL 

RaEASE 

0 

0 

0 

24 

0 

£}FIN 

TABULATE 

0 

0 

0 

25 

0 

Cj 14 ter 

TERMINATE 

0 

0 

0 

26 

0 




(J-qLlIaII 







-3 

Loc 

Block T ype 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 

Qigen 

GENERATE 

0 

1 

0 

11 

0 

C?2QUE 

QUEUE 

0 

1 

0 

12 

0 

() 3TRA 

TRANSFER 

0 

1 

0 

13 

0 

q CL4SEI 

SEIZE 

1 

1 

0 

14 

0 

C?5DEP 

DEPART 

0 

0 

0 

16 

0 

□ o ADV 

ADVANCE 

0 

0 

0 

17 

0 

C?7Ra 

RaEASE 

0 

0 

0 

18 

0 

() 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

CSbakur 

SEIZE 

0 

0 

0 

20 

0 

C? 10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11 ADV 

ADVANCE 

0 

0 

0 

23 

0 

CP12REL 

RaEASE 

0 

0 

0 

24 

0 

OFIN 

TABULATE 

0 

0 

0 

25 

0 

C3 14 TER 

TERMINATE 

0 

0 

0 

26 

0 


cd^i-Ll (_J>sl*lLtt]l (jls 4 ^ , >A.H jjl Lajj jfiJj Aa^I (_j£ jji LaJ 

A (JaI%1a!) j aa^Ij aILoiaAI ^aJjj 

-4 
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Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude -file 

C;igen 

GENERATE 

0 

1 

0 

11 

0 

CJ2QUE 

QUEUE 

0 

1 

0 

12 

0 

0 3TRA 

TRANSFER 

0 

1 

0 

13 

0 

Ci4 SEI 

SEIZE 

0 

1 

0 

14 

0 

b Q| 5DEP j 

DEPART 

1 

1 

0 

16 

0 

06 ADV 

ADVANCE 

0 

0 

0 

17 

0 

C?7Ra 

RELEASE 

0 

0 

0 

18 

0 

0 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

CiBAKUR 

SEIZE 

0 

0 

0 

20 

0 

Q 10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11 ADV 

ADVANCE 

0 

0 

0 

23 

0 

CP12REL 

RaEASE 

0 

0 

0 

24 

0 

LjFIN 

TABULATE 

0 

0 

0 

25 

0 

Q 14 TER 

TERMINATE 

0 

0 

0 

26 

0 


fiJLa (j la J 

< SEIZE u' J^V) jjjUJI 

( 0 









5 

Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude -file 


CilGEN 

GENERATE 

0 

1 

0 

11 

0 

CJ2QUE 

QUEUE 

0 

1 

0 

12 

0 

0 3TRA 

TRANSFER 

0 

1 

0 

13 

0 

U14SEI 

SEIZE 

0 

1 

0 

14 

0 

C? 5 DEP 

DEPART 

0 

1 

0 

16 

0 

nOo ADV 

ADVANCE 

1 

1 

0 

17 

0 

CP7Ra 

RaEASE 

0 

0 

0 

18 

0 

(> 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

CLbakur 

SEIZE 

0 

0 

0 

20 

0 

C? 10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11 ADV 

ADVANCE 

0 

0 

0 

23 

0 

CP 12 REL 

RELEASE 

0 

0 

0 

24 

0 

OFIN 

TABULATE 

0 

0 

0 

25 

0 

C5 14 TER 

TERMINATE 

0 

0 

0 

26 

0 


(J^slxiLall 4-xs.li. LLaiJ I__1J 
-6 
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Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain Line Number 

Indude -file 

b Ciigen 

GENERATE 

1 

2 

0 

11 

0 

C3 2QUE 

QUEUE 

0 

1 

0 

12 

0 

() 3TRA 

TRANSFER 

0 

1 

0 

13 

0 

d4SEI 

SEIZE 

0 

1 

0 

14 

0 

C?5DEP 

DEPART 

0 

1 

0 

16 

0 

n De adv 

ADVANCE 

1 

1 

0 

17 

0 

CF7REL 

RELEASE 

0 

0 

0 

18 

0 

0 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

dBAKUR 

SEIZE 

0 

0 

0 

20 

0 

C? 10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11 ADV 

ADVANCE 

0 

0 

0 

23 

0 

CP 12 REL 

RELEASE 

0 

0 

0 

24 

0 

Li FIN 

TABULATE 

0 

0 

0 

25 

0 

D 14 TER 

TERMINATE 

0 0 0 

GENERATE fUiill 

26 

AJ-la. 

0 


-7 

Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude -file 

C;igen 

GENERATE 

0 

2 

0 

11 

0 


QUEUE 

1 

2 

0 

12 

0 

0 3TRA 

TRANSFER 

0 

1 

0 

13 

0 

d4SEI 

SEIZE 

0 

1 

0 

14 

0 

C?5DEP 

DEPART 

0 

1 

0 

16 

0 

n Q6 ADV 

ADVANCE 

1 

1 

0 

17 

0 

LS?7Ra 

RELEASE 

0 

0 

0 

18 

0 

0 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

dBAKUR 

SEIZE 

0 

0 

0 

20 

0 

C? 10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11 ADV 

ADVANCE 

0 

0 

0 

23 

0 

O? 12 REL 

RELEASE 

0 

0 

0 

24 

0 

Li FIN 

TABULATE 

0 

0 

0 

25 

0 

Ci 14 TER 

TERMINATE 

0 

0 

0 

26 

0 


-8 
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Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude -file 

CliGBM 

GENERATE 

0 

2 

0 

11 

0 

□?2QUE 

queue 

0 

2 

0 

12 

0 

0 3TRA 

TRANSFER 

0 

2 

0 

13 

0 

06 4 SB 

SEIZE 

0 

1 

0 

14 

0 

C?5DEP 

DEPART 

0 

1 

0 

16 

0 

^□6 ADV 

ADVANCE 

1 

1 

0 

17 

0 

o?7Ra 

RELEASE 

0 

0 

0 

18 

0 

0 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

Q d BAKUR 

SEIZE 

1 

1 

0 

20 

0 

C? 10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11ADV 

ADVANCE 

0 

0 

0 

23 

0 

C712REL 

RELEASE 

0 

0 

0 

24 

0 

LjFIN 

TABULATE 

0 

0 

0 

25 

0 

Q 14 TER 

TERMINATE 

0 

0 

0 

26 

0 

J! (jittll jjO 1 ' TRANSFER o\* JjVl 

(_s* J 

■ Va*4 (jl LaJ 


jSj ^ ciUjj BAKUR > JU SEIZE ^ 


.( J\ U A jJj* 




U "» ) L5^“ 




;i_Jl jail Siali 


Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 


C;1GEN 

GENERATE 

0 

501 

0 

11 

0 

CJ2QUE 

QUEUE 

0 

501 

0 

12 

0 

0 3TRA 

TRANSFER 

0 

501 

0 

13 

0 

CS4SB 

SBZE 

0 

299 

0 

14 

0 

□55 DEP 

DEPART 

0 

299 

0 

16 

0 

Q6 ADV 

ADVANCE 

0 

299 

0 

17 

0 

CF7REL 

RELEASE 

0 

299 

0 

18 

0 

0 8TRA 

TRANSFER 

0 

299 

0 

19 

0 

d BAKUR 

SEIZE 

0 

202 

0 

20 

0 

□? 10 DEP 

DEPART 

0 

202 

0 

22 

0 

oO 11 ADV 

ADVANCE 

1 

202 

0 

23 

0 

C?12REL 

RELEASE 

0 

201 

0 

24 

0 

LjFIN 

TABULATE 

0 

500 

0 

25 

0 

Ci 14 TER 

TERMINATE 

0 

500 

0 

26 

0 


sialj 


Facility 

Utilization 

Delay Chain 

Acquisitions 

Available 

Ave. Time 

Owner XN 

Retry Chain 

Pending Chain 

Interrupt Chain 

[r] AHMAD 

0.860 

0 

299 

+ 

3.344 

0 

0 

0 

0 

Qbakr 

0.727 

0 

202 

+ 

4. 183 

501 

0 

0 

0 


; jjjljiall sialj 
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Queue Entity 
JiJj’JE 


Current Content Entry Count Zero Entry Count Maximum Content Average Content Average Time (+0) Average Time (-0) Retry Chain 

0 501 343 4 0.352 0.816 2.589 0 




QTIME 


Mean: 0.816 S.D.: 1.591 





TTIME 


Mean: 4.508 S.D.: 1.951 


120 



; jjjiul 

OWNER PEND INTER RETRY 

0 0 0 0 

501 0 0 0 


FACILITY 

DELAY 

ENTRIES 

UTIL. AVE. 

TIME AVAIL 

AHMAD 

0 

BAKR 

299 

0.860 

3.344 1 

202 

0.727 

4.183 1 


438 


QUEUE 

MAX CONT. 

ENTRY 

ENTRY (0) 

AVE.CONT. AVE .TIME 

AVE. (-0) 

RETRY 

LINE 

0 

4 0 

501 

343 

0.352 0.816 

2.589 


TABLE 
CUM . % 

MEAN 

STD. DEV. 

RANGE 

RETRY FREQUENCY 

TTIME 

4.508 

1 . 951 


0 




1.000 - 

2.000 

58 

11 . 60 


2.000 - 

3.000 

112 

34.00 


3.000 - 

4.000 

114 

56.80 


4.000 - 

5.000 

101 

77.00 


5.000 - 

6.000 

53 

87.60 


6.000 - 

7.000 

20 

91.60 


7.000 - 

8.000 

17 

95.00 


8.000 - 

9.000 

14 

97.80 


9.000 - 


11 

100.00 





QTIME 

0.816 

1.591 

0 




- 

1.000 

403 

80.44 


1.000 - 

2.000 

33 

87.03 


2.000 - 

3.000 

25 

92.02 


3.000 - 

4.000 

20 

96.01 


4.000 - 

5.000 

8 

97.60 


5.000 - 

6.000 

3 

98.20 


6.000 - 

7.000 

5 

99.20 


7.000 - 

8.000 

2 

99.60 


8.000 - 

9.000 

1 

99.80 


9.000 - 


1 

100.00 



a 



59.8% l$' ujO 500 c > ujO 299 — ^=4 upill • 


40.4% l$' ujjj 202 — upili j-ic- 


86 % — 
72.7% = 
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4 a '3 A 3.344 = 4 .v'ld" -Lajoj j^L& 

2ULL4.183 = jSJ^La^JI ^j-a^ ^ ■ •■ ^1a 

(jjlj j 4 = j^jlJ-il' (J jJa ^xiaC- 1 


ujO 343 — jj^y jJ jj4l (jjijjli ac. 

3 1 .4% = (500/343) - 1 = >% u^' u' Ji-H 
ujO 0.352 — Jj^ 5 

^0.816 = jj^iyi^ jU^V' ^j>a^ Jojoj 
^2.589 = 3^ j^! c>i ^ j^V' Jojoj j£±a 

4.508 — ^2 dl -Lajojjl-a 

<jl A^J ^jl.JVnVl (j-o^ (JjA^. 

1 j 0 ay jjjUJ' ^ jjiiiil jjj j 403 
jftilij 2 j 1 aw u jO 3 3 j 
<3^ 3 j 2 aw ujO 25 j 
cft^ 4 j3 ujO 20 j 

|j£A j 

^UaJl ^3 dj 3 j-li. jj^aJ 4Al^)Ja]l 
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10 Jilt 

J RETURN J PREEMPT A^> jSH j RMULT j EQU ^j-Vl f JlAJl IA ^ 

PRIORITY 

The EQU Command: 

NAME EQU X 


A o\ a m a A^aj3 NAME 1 A .'i u ujj ajijc. jAj _ja$\ IA 

j& j X ^4 (jj54 O L . ’"..'j 'i jAAl 

lS Jf?- j u' AAAj 

;(Jlla 

Price EQU 10 

(jli Price ^«Y1 QjI ' AA j 10 4-ajalt AaLsxjj Price ^-uVI 1 s^)*_s j 

1 0 <-jSll gpss 

The RMULT Command: 

RMULT A,B,C,D,E,F,G 


GPSS is^ AjiJjjJI A-ljl jjoixJI jalajYi dllA ja ol^jl 4-<u3 (^JoxJ _ja$\ IA 


ji 1^^ j' lAaj lSjAA) j^j RN1 JjVi aA1jA*JI ^li jYi 4^ Sljj A 

L_l^. JA ^r.J^kx^O JlJlC- 

jl ^-LoiV u' cj^^j j RN2 B 

L_l^. ^-0 ^r.J^kX.rO JlJlC. 

j' uj^ u' lAaj lS jAA-! j* j RN3 dldliill ^li Ji\ 4 JA "b\ ji C 

L_L^. ja ^r.J^kx^o JlJlC. 


441 






ji j jl jA j RN4 jJt N4 'j 4*JI ^li jVI ^a ol 

L_l^. ^A ^r.J^.x^-3 JlJlC. 

j' UJ^ u' (j^yj l5 J-£A jA j RN5 ^1 j'}\ .2 ^A ol 

L_L^. ^A J-iC- 

jl ^-lujV (jl cJ^^J L^J/^1 j RN6 (_}jj^LuJI A-pl jjuixll ^ISjVl 

L_L^. ^A ^r.J^kx^-3 JJlC- 

jl ^-LujV u' cJ^^J (_5jl.n^j RN7 £A^>i]l AjjI ^ jaixll J ol 

L_L^. ^a pr.J^kx^a JlJlC. 

The PREEMPT Block: 


D 



A, )L>iM A. 1 a ^lc.| (JaIxjaI Ij^^a l^jjLklj Ali^jujj (JaIxIaII ^)±^j 


L_L^. ^rj^kx^o ^JlC- jl ^joj! (jl ^-. 1>}J (_ £^)j^)jJa ^ J ^Tg.xxiMl ^jujI jl ^3^) 

<jjblLl ^Aj A, jlxJo^V' Clilac-l A.xJoIaaII j\ PR l^J jA^jj A-iLja^Vl ^j^ia 

M/// j' PR uj^ u' 

L_l^Jj ^jLjl^.1 jA J aAa^jujIJI j)A ^I^aII (JaIxIaII AjI) (J3j_U (_£2l]l L_JlSll jl ^joj! 

AjAIC. Aix-a jl (jdJ JJJ* j jl L_L^. ^rJ^x^Q jl ^uil jl ^-LujV (j^A (jl 

^1x-a1 AjJJAC. Aa.^ jl ^al.Jo ill 
^I^aII (JaIaJaI] ^jl.xJoll j)A^]l A^S ^jJa jJ iS'^ ^A J ^IxaII ^3_j 

aJjjij a.\ j^.xxnl I^JLajIj ±£M a.\ m .xx 1 MI fii a (jc. (JaIxIaII j^ojj rr jIxjVI 

L5 JJJ^ 3 C A*-^' UJ^ j C LS* ^A j* j j' 4-^ 

The RETURN Block: 



JLa*Jl 

A 

B 


D 

E 
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'* 4^ lP> 4^' J\ PR ^ PREEMPT jj c ljjl <J-l*UI a*jj 

^lc-1 A-lLjo^l AJ (JaIxIaII A-a.1^. JlxJ 

(JaIxJI 

jl ^rj^x^o Ji^C- jl ^a-uj| Cj^^. Cfi ^> j J ^A j A.hg.xxiMl ^jojI j\ A 

^Ixa] A-pJlc. AA*-a jl A \W A-pJlc. A, 3x.ro jl ^nx j 


The PRIORITY Block: 



t A xxi \W (JaIxOaII A-lLja^i ^JaxJ jl 

;(JIaxJ| 

j| JJJiC. jl ^xxjj! La) (J^ t> . lJ >Jj Aj_Jj^-^a L5^ J A-lLja^YI A_aJ3 A 

^\x,a\ A-pJlC. A,3 x.to jl ^Uaill A-pJlC. A,3 x*o jl ^j±l J.UXJ jl 

^^!Luia (JjJ^lxlAli t, Joxxi \W (JaLxIaII £jJaJj AjSJ^aII j )l±^. B 

Ls+^ j' BU uj 4 j' cij4^! j*j 4L^aVl 


;JliLa 


PRIORITY 10 


< A-llj \ Q A-lLjaSl <_£^Luia ^.j-ax, ) L_lllS]| I jlA 


(jjjJili ^uLuaH <Luijj Sl£l^a 

A 3l jj> .all j (_JxLc. a_4^j ~ >-v“< i g \ 

cp4j]l a j^\ AjU^ilj z a_^ ijjll s j^V Overhaul ^jj-^' 

j AJJ Ajoi^)^]| oJ^^V A-JJjA]| AjUj^all .lg ij^. <^3 AjlJ^joi CllL^^L^aU 

cjUOL^VI .l^SU^V ac-L* 10±1 tijilouj a^Lo: 40±8 l£ 

90+1 0 4^)j 3 Clil^j3 (JjA*j jl jjj3 JJ+U (J-4 A*Jjjudll 

^iili ^jjljjj]| 0^4+1 _Aijaj 15+5 Aijaj 

AajSJ 120+30 -1 > n 1j Ac-Luj 5+1 Ajjlx. A jl j. ■■ 
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A jl q C- ^ il > >-»"41 AjLjaaV' IgJ (jjljjll S>J .IgjlgliV 

.Aai Jj]| 

.^ajJ 50 ®Aa 1 A_*ij^]| (J-OC. ^g£l -'I 
A-a.li. ^ ^li.lj]lj ^iL^aj]! (J-alc- Aj]ljt3 JAa. -2 


Rseed 

EQU 

39941 


RMULT 

Rseed 

Overhaul 

QTABLE 

Overhaul, 10, 10,20 

Spot 

QTABLE 

Spot, 10, 10,20 

Service 

QTABLE 

Service, 10, 10,20 

Alljobs 

QTABLE 

Alljobs, 10, 10,20 


GENERATE 

2400, 480, „1 


QUEUE 

Overhaul 


QUEUE 

Alljobs 


SEIZE 

Maintenance 


DEPART 

Overhaul 


DEPART 

Alljobs 


ADVANCE 

600,60 


RELEASE 

Maintenance 


TERMINATE 



GENERATE 

90,10,„3 


QUEUE 

Spot 


QUEUE 

Alljobs 


PREEMPT 

Maintenance, PR 


DEPART 

Spot 


DEPART 

Alljobs 


ADVANCE 

15,5 


RETURN 

Maintenance 


TERMINATE 
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GENERATE 

300,60,„2 

QUEUE 

Service 

QUEUE 

Alljobs 

PREEMPT 

Maintenance, PR 

DEPART 

Service 

DEPART 

Alljobs 

ADVANCE 

120,30 

RETURN 

Maintenance 

TERMINATE 


GENERATE 

480 

TERMINATE 

1 


lUill 


i_ill jail siaU 


Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 

Qigen 

GENERATE 

0 

9 

0 

9 

0 

C?2 QUE 

QUEUE 

0 

9 

0 

10 

0 

C?3QUE 

QUEUE 

0 

9 

0 

11 

0 

04 SEI 

SEIZE 

0 

9 

0 

12 

0 

Q5DEP 

DEPART 

0 

9 

0 

13 

0 

Q6DEP 

DEPART 

0 

9 

0 

14 

0 

CJ7ADV 

ADVANCE 

0 

9 

0 

15 

0 

CF8REL 

RELEASE 

0 

9 

0 

16 

0 

D9TER 

TERMINATE 

0 

9 

0 

17 

0 

C: 10 GEN 

GENERATE 

0 

265 

0 

19 

0 

CLIQUE 

QUEUE 

0 

265 

0 

20 

0 

CP12QUE 

QUEUE 

0 

265 

0 

21 

0 

O 13 PRE 

PREEMPT 

0 

265 

0 

22 

0 

CP14DEP 

DEPART 

0 

265 

0 

23 

0 

C? 15 DEP 

DEPART 

0 

265 

0 

24 

0 

□ 16 ADV 

ADVANCE 

0 

265 

0 

25 

0 

C? 17 RET 

RETURN 

0 

265 

0 

26 

0 

D 18 TER 

TERMINATE 

0 

265 

0 

27 

0 

C; is gen 

GENERATE 

0 

79 

0 

29 

0 

C?20QUE 

QUEUE 

0 

79 

0 

30 

0 

C?21QUE 

QUEUE 

0 

79 

0 

31 

0 

022 PRE 

PREEMPT 

0 

79 

0 

32 

0 

Q 23 DEP 

DEPART 

0 

79 

0 

33 

0 

CP24DEP 

DEPART 

0 

79 

0 

34 

0 

25 ADV 

ADVANCE 

1 

79 

0 

35 

0 

C?26 RET 

RETURN 

0 

78 

0 

36 

0 

Q 27 TER 

TERMINATE 

0 

78 

0 

37 

0 

C4 28 GEN 

GENERATE 

0 

50 

0 

39 

0 

0129 TER i 

TERMINATE 

0 

50 

0 

40 

0 


i“'SUg .,"41 SiaU 
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Facility Utilization Delay Chain Acquisitions Available Ave.Time Owner XN Retry Chain Pending Chain Interrupt Chain 

[J MAINTENANCE 0.796 0 353 + 54.138 401 0 0 0 




Queue Entity 

Current Content 

Entry Count 

Zero Entry Count 

Maximum Content 

Average Content 

Average Time (+0) 

Average Time (-0) 


y. 

OVERHAUL 

0 

9 

0 

1 

0.032 

86.413 

86.413 


M 

SPOT 

0 

265 

265 

1 

0.000 

0.000 

0.000 


k. 

SERVICE 

0 

79 

67 

2 

0.033 

10.019 

65.960 


L 

ALLJOBS 

0 

353 

332 

2 

0.065 

4.445 

74.726 


L_aiUa A-L aas. j^jLLa J jAas. oA3lj 


ALLJOBS 


Mean: 4.445 


S.D.: 32.459 


360 



4j jA]I 4 V. J . . — ■ \ \ In J In oAalj 


OVERHAUL 


Mean: 86.413 


S.D.: 60.070 


10 



446 


SERVICE 


(jjLj jll siilj 


Mean: 10.019 S.D.: 59.251 

120 



SPOT 


Mean: 0.000 S.D.: 0.000 


360 



FACILITY 

DELAY 

MAINTENANCE 

0 


ENTRIES 

UTIL. 

AVE. TIME AVAIL. 

OWNER 

PEND 

INTER 

RETRY 

353 

0.796 

54.138 1 

401 

0 

0 

0 


QUEUE 

RETRY 

OVERHAUL 

0 


MAX CONT. ENTRY ENTRY (0) AVE . CONT . AVE.TIME AVE . (-0) 


10 9 0 0.032 86.413 86.413 
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SPOT 

1 

0 265 265 


0.000 

0.000 

0.000 

0 







SERVICE 

2 

0 79 67 


0.033 

10.019 

65 . 960 

0 

ALLJOBS 

0 

2 

0 353 332 


0.065 

4 .445 

74.726 

TABLE 

MEAN 

STD. DEV. 

RANGE 

RETRY 

FREQUENCY 

CUM . % 







OVERHAUL 

86.413 

60.070 

_ 

10.000 

0 

1 

11 .11 


10.000 

_ 

20.000 


2 

33.33 


20.000 

_ 

30.000 


0 

33.33 


30.000 


40.000 


0 

33.33 


40.000 

_ 

50.000 


0 

33.33 


50.000 

_ 

60.000 


0 

33.33 


60.000 

_ 

70.000 


0 

33.33 


70.000 

_ 

80.000 


0 

33.33 


80.000 

_ 

90.000 


0 

33.33 


90.000 

_ 

100.000 


0 

33.33 


100.000 

_ 

110.000 


2 

55.56 


110.000 

_ 

120.000 


2 

77.78 


120.000 

_ 

130.000 


0 

77.78 


130.000 


140.000 


1 

88.89 


140.000 

_ 

150.000 


0 

88.89 


150.000 

_ 

160.000 


0 

88.89 


160.000 

_ 

170.000 


1 

100.00 







SPOT 

0.000 

0.000 

_ 

10.000 

0 

265 

100.00 







SERVICE 

10.019 

59.251 

_ 

10.000 

0 

73 

92.41 


10.000 

_ 

20.000 


3 

96.20 


20.000 

_ 

30.000 


0 

96.20 


30.000 

_ 

40.000 


0 

96.20 


40.000 

_ 

50.000 


0 

96.20 


50.000 

_ 

60.000 


1 

97.47 


60.000 

_ 

70.000 


0 

97.47 


70.000 

_ 

80.000 


0 

97.47 


80.000 

_ 

90.000 


0 

97.47 
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90.000 

- 

100.000 


0 

97.47 


100.000 

_ 

110.000 


0 

97.47 


110.000 

_ 

120.000 


0 

97.47 


120.000 


130.000 


0 

97.47 


130.000 

_ 

140.000 


0 

97.47 


140.000 

_ 

150.000 


0 

97.47 


150.000 

_ 

160.000 


1 

98.73 


160.000 

_ 

170.000 


0 

98.73 


170.000 

_ 

180.000 


0 

98.73 


180.000 

_ 

190.000 


0 

98.73 


190.000 

_ 



1 

100.00 







ALLJOBS 

4.445 

32.459 

_ 

10.000 

0 

339 

96.03 


10.000 

_ 

20.000 


5 

97.45 


20.000 

_ 

30.000 


0 

97.45 


30.000 

_ 

40.000 


0 

97.45 


40.000 

_ 

50.000 


0 

97.45 


50.000 

_ 

60.000 


1 

97.73 


60.000 

_ 

70.000 


0 

97.73 


70.000 


80.000 


0 

97.73 


80.000 

_ 

90.000 


0 

97.73 


90.000 

_ 

100.000 


0 

97.73 


100.000 

_ 

110.000 


2 

98.30 


110.000 

_ 

120.000 


2 

98.87 


120.000 

_ 

130.000 


0 

98.87 


130.000 

_ 

140.000 


1 

99.15 


140.000 

_ 

150.000 


0 

99.15 


150.000 

_ 

160.000 


1 

99.43 


160.000 

_ 

170.000 


1 

99.72 


170.000 

_ 

180.000 


0 

99.72 


180.000 

_ 

190.000 


0 

99.72 


190.000 




1 
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:11 JH* 


AA3j JaA3 AaIj '.xA ^.W“um 1 ji (_J*-Aj ^UsaII ^3 Ajjai (_^i Facility 4.1lg.k« 'll 

. A^lj (Jj5La. Aii5LaJI ^g. ja:j |£ (J!La . V ^jiAka LaAic. ^)kl (JxlxAa (_g\ (jAaSjJj 

Ajljoi AJj A^Ij AA3j ^3 (J-aLxILa ^ya AAC- jAjoiA ^al. J-~a ill ^3 Aj^a (_jl jA Storage ■all J 

_A3^LaJ] (ji^A jUaluVl AC-lXa (JlLa _Aitjuj (_J»al^ (_JiAuA Laic. jjjLaL*lLa]l ( _)Aa3 j )Aj A_LUoa 
^lx-a i_J-a*J ^a]I l " AGg ‘ (j" 0 AAC. AJl ^Jc L)JA j lA n Aj| »' 1— t ■ ' ;A_ika5La) 

^]U ^ RELEASE j SEIZE tJ' j^' j* ; 4^' *^k)j aUAI 4 aL£ H-aa jl ^ 

Al (j-« ^ J j^.a! jjAjlU j Aa*_uj t ajjaj] ^al ^Jl A1 

c_jj£ J jll aJj j ji-a Aa_u AAaj jl A_i j»j STORAGE j*V 1 


The STORAGE Command: 


NAME STORAGE A 


H uj^V u' A-^j Aujj *- 3 ^Uac-V NAME dl 

(JLaxll 

AAa. ^j-a AAC- (jj^A (j^ 4 . J J A_ijj^>jAa J A jKH Ajcaall A 

j ji-Jl AjlAa.j oAaj ?.5lk] jl jiA] (JAaj' JAa jla Akuaj LEAVE J ENTER ciA^' 

^4a£ja]| f^J 


The ENTER Block: 


ENTER A,B 


-all dllAa . j (_j-a AAa-a AAC- J [ Ai 'I Akl ^3 AAA 


|(JLa*Jl 


Uaja ^JAua >3 j jl Lai (jj^A 4 . '*> .'J A)3^“ a ^ jajail jl 

^Ixa] AaAAC. Aa.^i ji J 1 a\U AaAAC- Aik^a ji (jA-a_j3 (jAJ jl 
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B 


(JjJ)*s.a11 Ajuuj ^ja ^lill J Ia^I*juj] L-J^Uoa]! (J^^aII j ^^C- 

prj^k ^.Ac. jl ^jojI jl ^-IujV cIL ^" 3 ^ J AjjI ^A j \ AjjJal^psVI I.^.’iaj^j 


# ^Lla 1 A-p-AC- A.^x^a jl ^aUVlIl A-pAC. AAx-a jl ^U3tJ jl L—l2k ^a 

The LEAVE Block: 


LEAVE A,B 


^aJ CjIa^> jll AAC. ^)AAJ ^j^^aII Ajujj ^^^aII C1iIa^.j ^ja AAC. L_J 


;(JIa*JI 


L_1^.^a ^r.J^ x^o ^aS^) jl ^jujI Lai QjSaJ (jl p 1~> 1 j ^A j (J^^«a]| ^jujJ jl ^a5^) 

# ^1*-a] AjAAC. Aij-sa jl ^aUajll AjAAC. A,L^*a jl ^natJ jl 

(JjJ)*s.a11 Ajuuj ^ja l^.x^olljl ^aJJ ^lill J lA_jlit-xjjj L-Jj)Uoa 1I (j^^Jl CjIa^. j AAC- 
^.j^kx^o AAc. jl ^jojI jl ^-puV Aj^I n*s j ^Aj 1 A.jx^il'jjaVl I^.'Ia 


A 


B 


^WaI AjAAc. AAx-sa jl ^l.A \W AjAAc. A.L^a jl (j-pj jfi ^nxj jl l_l^. ^a 


Single Channel Queue with two jjxxJlAj i_i.-,wajl jjjlla 


servers 

^jl jjoiC- (_)^ »*j ^SaII 4 X-«Q ' jjj j]| (_Jj-oJ jjj* -t *" -a 4J J ' - * - -*•» AJlij (ja^a 

1^1 J j^a j jjjLi 4_La ,jVl j ij 8 j 1 aw Interarrival times J j aA* ^ j' W- 4 ? 

;pi!ill (Jj.laJl p La£ (jLal^j/l (JJiaj 
; jjjl* 4-La jl £j jjJ Jj^?- 


Time between 

Arrivals 

(Minutes) 

Probability 

Cumulative 

Probability 

1 

0.125 

0.125 

2 

0.125 

0.250 

3 

0.125 

0.375 
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4 

0.125 

0.500 

5 

0.125 

0.625 

6 

0.125 

0.750 

7 

0.125 

0.875 

8 

0.125 

1.000 


^ (j* <j£] (jjj lib 6 j 1 £ jl Sevice times CLajl 


; JU1 I Jja^I 


;Ca.liJl 4_La ji (Jj- 


Service Time 
(Minutes) 

Probability 

Cumulative 

Probability 

1 

0.10 

0.10 

2 

0.20 

0.30 

3 

0.30 

0.60 

4 

0.25 

0.85 

5 

0.10 

0.95 

6 

0.05 

1.00 


,4jjj 500 <*•**■ j _) ^ ^ « ol£L^-AJ ^1 I^l 'll _ljb i i ' filial! 


8 (34° ^ ^lAQjII JJ -Li 


TTime TABLE Ml, 1,1, 10 

QTime QTABLE Line, 1,1, 10 

IAT FUNCTION RN1,D8 

0.125,1/0.25,2/0.375,3/0.5,4/0.625,5/0.75,6/0.875,7/1.0,8 
STime FUNCTION RN1,D6 

0.1,1/0.3,2/0.6,3/0.85,4/0.95,5/1.0,6 
Server STORAGE 2 


GENERATE FN$IAT 

QUEUE Line 

ENTER Server 

DEPART Line 
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ADVANCE 

LEAVE 

TABULATE 

TERMINATE 


FNSSTime 

Server 

TTime 

1 


Igjlc. 'j (j jLk-a]l oiaU a-in^. sasU ^Aaj 


V.'indov E 

Cascade 

Tile 


j Simulation Window ► 

Blocks Window 

Simulation Snapshot ► 

Expression Window 

1 Untitled Model 1 

2 Untitled Model L l.sim - JOURNAL 

3 Untitled Model l.l.sim:2 - BLOCK ENTITIES 

4 Untitled Model l.l.sim:3 - STORAGE ENTITIES 

5 Untitled Model l.l.sim:4 - QUEUE ENTITIES 
✓ 6 Untitled Model 1. l.sim: 5 - TABLE WINDOW 

7 Untitled Model 1.1.1 - REPORT 

Facilities Window 
Logicswitches Window 
Matrix Window ... 

Plot Window ... 
Queues Window 
Savevalues Window 

Storages Window 

Table Window 


(j aAalj Jaja 



a 500 Njr^j g-Ai j4' 
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jSlI aialj 


Loc 

Block T ype 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 

C;igen 

GENERATE 

0 

500 

0 

8 

0 

C-2QUE 

QUEUE 

0 

500 

0 

9 

0 

C.3ENT 

ENTER 

0 

500 

0 

10 

0 

C?4DEP 

DEPART 

0 

500 

0 

11 

0 

□ 5 ADV 

ADVANCE 

0 

500 

0 

12 

0 

CT6LEA 

LEAVE 

0 

500 

0 

13 

0 

07 TAB 

TABULATE 

0 

500 

0 

14 

0 

C-8TER 

TERMINATE 

0 

500 

0 

15 

0 


bpaLi 


Storage Utilization Delay Chain Capacity Storage In Use Min In Use Max In Use Entry Count Available Retry Chain 

]■] SERVER 0.345 0 2 0 0 2 500 + 0 


; jjjljiall oiilj 

Queue Entity Current Content Entry Count Zero Entry Count Maximum Content Average Content Average Time (+0) Average Time (4)) Retry Chain 
INLINE 0 500 487 2 0.007 0.034 1.308 0 


; ^ jj j! I-ill Mjjl w b-lau 


QTIME 


Mean: 0.034 S.D.: 0.221 


600 



j J j-lcs. oiaLi 
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TTIME 


Mean: 3.1 76 


S.D.: 1.336 


210 


QUEUE 

RETRY 

LINE 

0 


STORAGE 

CAP. 

REM. MIN. 

MAX. ENTRIES 

AVL . AVE 

.C. UTIL. 

RETRY 

DELAY 








SERVER 

2 

2 0 

2 

500 

1 0.689 0.345 

0 

TABLE 

MEAN 

STD. DEV 


RANGE 


RETRY FREQUENCY 

CUM . % 








TTIME 

3.176 

1.336 


_ 

1.000 

0 

57 

11.40 



1.000 

_ 

2.000 


106 

32.60 



2.000 

_ 

3.000 


133 

59.20 



3.000 

_ 

4.000 


127 

84.60 



4.000 

_ 

5.000 


51 

94.80 



5.000 

_ 

6.000 


25 

99.80 



6.000 

_ 

7.000 


1 

100.00 








QTIME 

0.034 

0.221 


_ 

1.000 

0 

496 

99.20 



1.000 

_ 

2.000 


4 

100.00 









5 t 




IT 




MAX CONT. ENTRY ENTRY ( 0 ) AVE . CONT . AVE.TIME AVE.(-O) 
2 0 500 487 0.007 0.034 1.308 
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12 JH* 


_oI£L^_a]I dll jJxJ-a < ^Jill ^aljVI s J- / ~'* j j»-^4l * S^joi JllLdl IjlA 

The BVARIABLE Command: 


NAME BVARIABLE X 


.Boolean jyCLa <-* j v! 

_^joil jjjSj (jl l # i>jj jAj ^yiLLall a* 4 jl Jaj NAME C n*^ 

. JtW* 2 OJ^i u' L fJJJ^ j*j l S jt* X 

JliLa 

AC BVARIABLE (BV$A’AND’BV$C) 

A *;al' 1J» 1 J j_^ul ^jSVI diy Ajildall A -v n ill ^a^fl IjlA 

BV$A1C = 1 “TRUE” IF BV$A = “TRUE” AND BV$C = “TRUE” 

= 0 “FALSE” OTHERWISE 


The FVARIABLE Command: 


NAME FVARIABLE X 


.Floating Point cSjf?- 

j' lS jjj ^ 3 jA j jyCi*ll jxuil jl d j*j NAME d_u^ 

. jsw * 2 oj^i u' t -A?yj l sjjj^ jAj x 

JliLa 


VarX FVARIABLE 5*LOG(Q$Line) 

FVSVarX = 5*LOG(Q$Line) 


The VARIABLE Command: 


(^gJaxJ ^aVI lAA 


.Line jj4l=dl l $ QSLine 
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NAME VARIABLE X 


VarX 

VSVarX 


jJa. jjA1<s i— S J*Jj 

(jl '>jj jAj ^yAiall ji NAME t — 

. jtw* 2 jj^ d syyjj lSjjj^ j*j X 

(JliLa 

VARIABLE 5*LOG(Q$Line) 

0 .A».j Ija 

5*LOG(Q$Line) 

.Line lS j ^ QSLine ^ua. 
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13 

apU' TEST j SAVEVALUE j ASSIGN J jail ^ JUJI lift ^ 

The ASSIGN Block: 


ASSIGN A,B,C 


^ \W all (JaIaIaII ^1^ Laxu_Jl (JaIaLaII ^'aa 


^lajs (JJ-ia-i ji ^uac- 2 ^ 




;(JIa*J| 


1~N^A ^Tj^x^l -i^C- ji IajujJ (j^L (jl s ^ EN. I J jA J kixxl \W (JaIaIaII ^Iaa ^ 5^) 

ji — j)\ + _j £JJJj ^LlaI AJ.11C- A kk^i ji ^Uaill A-pJlc. A^x^o ji (jjxu^ii jdJ nx‘i ji 

A.kk^i ji jjj _j;U*j ji j^jxaJ ji ji IajuiI (j_j$J ji L_L^Jj ^A j A_a_13 

t ^aix a! A-p^C- A L<o ji ^Ualll A-pJlC. 

jl C_1^.^A jl IaxJ jl jl L_l^Jj ^jUlkl jA j 

aW a! A-pJlC. A.^XrfO ji ^aUajll AjJiJlC- AAxxa ji jjLoi jOJ 


A 


B 

C 


The SAVEVALUE Block: 

SAVEVALUE A,B 

^allxA ^Ac. Aj^)±^. CIiLAaC. £.I^}^V ^ W’Lxi \ L_llll]| I^A j n A_Ia jj^a A-Ai3 M Aa_ 13 j)A C_£I^)XJ 

. f U^I CIjI^islIiaj 
;(JIax]| 


ji - ji + _J £JJJ (_£^)j^)jJa A-Ia A.Ajqj' ji ^jail 

jLo jjj j\ L_L^. ^a ^rj^x^Q ji Laxi.iI (j^5L ji L_L^Jj A-Jl_^Jl A.Ajqjj 

# ^1xa1 AjA^c. A.^XrfO ji ^UaiU A-pJlc- A_Lxx 3 ji 
LaxoI j^Sj (ji L_L^Jj Aj^)j^jJa ^A j ji l^J^Ljal ji L-Jj)Uoa'1 A-aI^II 

> aLla 1 A-pJiC. AAxxa ji ^ L’lU AjJAC- Ai-xxa ji j)Jxu ^5 (jjj n».‘l ji ji 


B 
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The TEST Block: 


TEST O A,B,C 


O 


jl .^uA^a L 5 Jc- j-kuxijj ^Uaiil AjJUC- CljlL^a j)j£jl_A Ullc. I jjUJ^ AJjIIaJ I^A ^a jl} 

A.-v n i -Lxulill (JaIxIaII l^-Jl (J32 ij A.g.^ll 

;(JIax]| 

jA j ^r.j^x^i ^jl n^V 1 j)^£j B A A531c- jl ^aLs-Ia (JaIc- 

j£') GE j' (t> <_£') L j' (c> j£') G j' (l£j^) E jj^ j' l Sjjj^ 

.(^jLjjV) NE jl (l£j^ jl (j-* JSI) LE jl (^jUjj jl j-a 

(j-^aj jl jl ^jujI (jl L . ^>:3j a L5^ J a\\ A.A jqll^ 33^V 1 A-ajS 

# ^1xa] Aj«11c« A, ^ x^ jl ^Uajll Aj^^c. A, 3x.ro jl (jAoj^i (jdj ^) nx’i jl 
(j^SL) (jl k_l^Jj Aj^)j^)jJa ^Aj ^^)lyAVI A-Ai3 l^J jjjlSj ^Ii]| A.A jqll^ JillxjjVI Aau3 
aLla] AjA^C- AAx-sa jl ^aliaii] A-pJlC. A,3x.o jl j)Jja j)JJ ^ilXJ jl (J-£3J jl JiJlC. jl 

jl c_l^.^a ^r,j~\.x^o JiJic. jl ^jojI (j^^A c3 i. j (_ 5 ^) 1 . yAl jA j ."ixAqAll L_illi ^jojI jl c 

# ^1xa 1 A-pJlC. A_L-a jl ^Uaii] A-pJlC. AAx-sa jl (jdjuj^S (jjj jl ^-LujV 

[j^JUill (JIIaII ^3 ^aI.wIxxi] k_Jj 

.i ftjb A 

A,3)~\.x.rol' (_£jlkAJ k. Q"s.x.roll £jlj k. ijAx^ £dJj £.I^)aaJ (J)Wn j j)j j^S-A^I ^aliaJ AjAaIa A.Kxxia fcjlA 

(JxljJol^ U^oaI ^*ljj ^ ^Jl Ajl^J A-A±1 a 1| k. Q^kx^oll (A_11 a 200 —} AIIa 150“^ &«^l ^ll 

1 0 Cy* ^3^* L5^ (3* ** ^x^oll l5j^ ,6-^.I^H A.q x^oll aJIa 0 


B 


k. Q^ .x ^o' 1 L5 Jc- L_lUall .(fiJA (JS gJ A, qj^ .x ^o ##> I^£Aj 30 20 jl 1 0 ^.|^)jal A_1 ^aJ (^1) k. <i^x/1 

^)l_l^.l ^a Joxxi ^ 1 a ^)Ll^l ^ Al 2 k ^)L^I ^a jJl kllli ^3 ^)L±^VI ^ ^ 

^jj j£i i. i_iiyi ,yjjj 0.20 j 0.45 j 0.35 cs^ cjViAa.b a t * > > ■ 

Jj^Jl jA jl±i.Vl t. . Uu-\ 
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Profit 



Demand Probability Distribution 

Demand 

Good 

Fair 

Poor 

40 

0.03 

0.10 

0.44 

50 

0.05 

0.18 

0.22 

60 

0.15 

0.40 

0.16 

70 

0.20 

0.20 

0.12 

80 

0.35 

0.08 

0.06 

90 

0.15 

0.04 

0.00 

100 

0.07 

0.00 

0.00 


^ £jlj ^ (Jl^Vl Ai*Al Ju^^j L-Jj)1La11 

;Ai^lxll ^ja ^ u xi } ^jAl j ^.ajJI ^j^}]I j Ia^j 1 00 &*^-d ^IJVill c_fl ^uj 

Revenue | [ Cost of | [Lost profit from! [Salvage from sale! 

From Sales [ { newspapers [ [ excess demand [ [of scrap papers J 


:l$' 

^La£ J12_lLuia]| + L_liLall ^)A £jLja]l — <- — ^nll 

•^jl a.K AuaII ^a 
<C.La]| L-flau^all J^c. * 200 = ^21 
dljlAuAl C Q"S.x.roll * 150 “ ^ Q^kx^oll XjoJ 

^Ac. ^SI^AAIajI L Q^kx^oll ^JiC- — Aj^lla-dl C Q^kx^oll * 50 “ AJ-all (j-a £jl_jJall ^cJ^pl 

fil^Lauill L Q^kx^oll Ji^C- ^)A ^)i£l AJj)1LaH V. ^x^oll Ji^C- (jl 

^jl ^Ac. (AjjILaII l Q^kx^oll — el^lijAuAl c. Q^kA^oll j^c. ) * 1 0 “ (j^Aal^ll ^-1 ±a£ .a^ILaa]! 

< Ajj)\A-aAll C Q"s.x^oll ^.AC. ^)A ^)i£l al^lki-dl C Q^x^all J.AC- 

olSl^A ^aJ LlA^J <* Q^*«oll ^)A ^jJxa -A.AC- AjujLluj 1. 1 lie. ^ 1^ 1 dI£1*\.a11j 4A£jAia]I G.AA (2^A 

c. Q^kx^oll .AJ1C. A_ujl_Luill 4 ^a^J| Ia_jJ 100 L Q^kx^oll ^Ac. ^-AAall 
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La IAAIc. L Q"s.x^o'l JiJlC- ^Ac. (Jj-^^-3 ^)4xj gAa ^ 6 1 ^jlbAuA 1 

.U^a 




Type of Newsday 

Probability 

Cumulative 

Probability 

Good 

0.35 

0.35 

Fair 

0.45 

0.80 

Poor 

0.20 

1.00 


JUll£ GPSS ^ 4li^ g^lj 

NDay FUNCTION RN1,D3 
0.35, GOOD/O.8, FAIR/1.0, POOR 


; jUkVI ^ Iuin c ‘g^kx-roll J 


Demand 

Cumulative Probability 

Good 

Fair 

Poor 

40 

0.03 

0.10 

0.44 

50 

0.08 

0.28 

0.66 

60 

0.23 

0.68 

0.82 

70 

0.43 

0.88 

0.94 

80 

0.78 

0.96 

1.00 

90 

0.93 

1.00 

1.00 

100 

1.00 

1.00 

1.00 


y4Ul£ GPSS (j lS^'j 


GOOD FUNCTION RN1,D7 

0.03,40/0.08,50/0.23,60/0.43,70/0.78,80/0.93,90/1.0,100 
FAIR FUNCTION RN1,D6 
0.1,40/0.28,50/0.68,60/0.88,70/0.96,80/1.0,90 
POOR FUNCTION RN1JD5 
0.44,40/0.66,50/0.82,60/0.94,70/1.0,8 
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Npaper 


EQU 


30 




NewsDay FUNCTION RN1,D3 

0.35, GOOD/O.8, FAIR/1.0, POOR 

GOODF FUNCTION RN1,D7 

0.03,40/0.08,50/0.23,60/0.43,70/0.78,80/0.93,90/1.0,100 

FAIRF FUNCTION RN1,D6 

0.1,40/0.28,50/0.68,60/0.88,70/0.96,80/1.0,90 

POORF FUNCTION RN1,D5 

0.44,40/0.66,50/0.82,60/0.94,70/1.0,8 


GOOD 

FAIR 

POOR 


GENERATE 

TRANSFER 

ASSIGN 

TRANSFER 

ASSIGN 

TRANSFER 

ASSIGN 


1 

FN,NewsDay 

l,FN$GOODF 

,Clcprft 

1,FN$FAIRF 

,Clcprft 

1 ,FN$POORF 


Clcprft SAVEVAFUE PapersToBuy, (Npaper) 

TEST GE (Npaper-Pl),0,FostP 

SAVEVAFUE TotalProfit+,(2.0#Pl-l ,5#Npaper+0. l#(Npaper-Pl)) 
TRANSFER ,FINS 


LostP SAVEVALUE TotaIProfit+,(2.0#Npaper-1.5#Npaper-0.5#(Pl- 

Npaper)) 

FINS SAVEVALUE AverageProfit,(X$TotalProfit/100) 

TERMINATE 1 
START 100 


^ JWI jjiJI ^ TRANSFER NewsDay -1 


. jLlkVl (Jjs <3la. I 

TRANSFER FN, NewsDay 

jJl JlaJ illj) -kA2l Jolxlall (PI) 1 ^ 3 lx 1 \ eUaC-V ASSIGN -2 

_ 'U-.U 
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(jjilli) ^Jbll j I iiaJ J ijVl Aj 515H SAVEVALUE jSll -3 

^ J 00) 4bb Jaxjj^iLi j L_jbu^J dJl^l j (Jbjlb) 4.)Kll ^b^)VI j 


^J^)ll (. )\ A_Lujbbl Ax U^a'I AlW‘i 1 ^ & TEST «JS1I -4 

^Jc. 1 iL^o^k Lg-llc. (Jx^o^k 1 J 4_Ia j)q^kX>" ^abH fiiflb ^»Ab S_Ji^juj 0^b^)i]| lI^Aj 


Abbbl ial jill 


'.ir : j' ;f 

Cascade 

Tile 

Simulation Window ► 

Blocks Window 

Simulation Snapshot ► 

Expression Window 

1NEWSBOY.11. sim - JOURNAL 
✓ 2 NEWSBOY. GPS 

3 NEWSBOY. 13. sim - JOURNAL 

4 NEWSBOY. 13.sim:2 - BLOCK ENTITIES 

5 NEWSBOY. 13. sim:3 - SAVEVALUE ENTITIES 

Facilities Window 
Logicswitches Window 
Matrix Window ... 

Plot Window ... 
Queues Window 

Savevalues Window 

, D5 

i/Q.94,70/1.0,8 

Storages Window 
Table Window 


fiAibll IVlQ 
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4 -nil I ' ^ ^ liiSf i^lE j ^-aLj^jll ’ '^. >> ^jjaj START 100 ^y “V^ -la^V 

.^Jj 1 00 ci- 1 * 1 cT^C. -i=^j4^ -^Jj 

jj*jj Npaper cJ^ 1 '*'.' Iu-ojj 1 Q ^ ■ A' ^jIj 1 a ^ 1 ^4' aic Lilk.il liil lA-iSf 

.EQU J^V I (j4jJa jjC- Cil jld^V' jlfli-V 

^a^jj 100 *-1-4 Llo^j ^ ^ 3 0 4 - i^>d i-i^i 


* NEWSBOY. 13.sim: 3 

- SAVEVALUE ENTITIES 




Location [” 

d L3 

_u 

_®J 



Find 

Continue 

Halt 

Step 

Savevalue 

Savevalue Savevalue 





IQ PAPERSTOBUY 30.000 0 

Q T OT ALPROFU -210.000 0 

Q AVERAGEPROFIT -2. 100 0 


4aj^ . ^ 40 


•i NEWSBOY. 13.sim:3 

- SAVEVALUE ENTITIES 






, 1 1 

_u 

Continue 

_Oj 

Halt 


Location [ 


-1 0 

Find 

■J| 

Step 

I Savevalue 

Savevalue 

Savevalue 




Q PAPERSTOBUY 

40.000 

0 




Q TOTALPROFIT 

790.000 

0 




Q AVERAGEPROFIT 

7.900 

0 



■ 

•> NEWSBOY. 1 3. sim:3 

- SAVEVALUE ENTITIES 







JJ 

Continue 

_oJ 

Halt 


Location | 


3 S 

Find 

Step 

Savevalue 

Savevalue 

Savevalue 


Q PAPERSTOBUY 

50.000 

0 




Qtotalprofit 

1502.000 

0 




Q AVERAGEPROFIT 

15.020 

0 





50 


4lia^ 60 


465 


•t NEWSBOY. 13.sim: 3 

- SAVEVALUE ENTITIES 







JJ 

_©J 


Location |~" 


n a 




Find 

Continue 

Halt 

Step 

Savevalue 

Savevalue 

Savevalue 


Q PAPERSTOBUY 

60.000 

0 




‘Q TOTAL PROFIT 

1878.000 

0 




'Q AVERAGEPROFIT 

18.780 

0 





^ 70 


IcrtB 


NEWSBOY. 13.sim:3 - SAVEVALUE ENTITIES 



Location |~~ 


zl LBJ _U _®J 

Find Continue Halt Step 

Savevalue 

Savevalue 

Savevalue 

'Q PAPERSTOBUY 

70.000 

0 

'Qtotalprofit 

1534.000 

0 

'Q AVERAGEPROFIT 

15.340 

0 


80 




•i NEWSBOY. 13.sim: 3 

- SAVEVALUE ENTITIES 







jJ 

Continue 

_Oj 

Halt 


Location 


23 L3 

Find 

Jjl| 

Step 

Savevalue 

Savevalue 

Savevalue 




'Q PAPERSTOBUY 

80.000 

0 




'Q TOTALPROFIT 

734.000 

0 




'Q AVERAGEPROFIT 

7.340 

0 




* NEWSBOY. 13.sim: 3 

- SAVEVALUE ENTITIES 







_u 

Continue 

Halt 


Location T 


23 13 

Find 

Step 


90 


Savevalue 
IQ PAPERSTOBUY 
®TOTALPROFIT 
AVERAGEPROFIT 


Savevalue 

90.000 

-450.000 

-4.500 


Savevalue 

0 

0 

0 





- 2.10 

30 
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7.90 

40 

15.02 

50 

18.78 

60 

15.34 

70 

7.34 

80 

-4.50 

90 


(jl -lajjj j!La ^Ac-I {J}^ • W -0 ^ A. 3 1^**0 ^Q £.l^judJ Aj| 

# ^)jxjjV aAjIj ^ j ^>ii]| 

14 JA. 

lal] aJj| <uua ^ . Joa . j INITIAL JUxJI 12 a <J 

:Jl^' 

The INITIAL Command: 


INITIAL A,B 


|(JLa*Jl 

_N -~:T Jc. jjl i£^)jg J ^ a J X 1 ^ Ai ^ ~i , ..1 jl^xdl ^jjx!La]l A 

,X$Name j' XPosInteger 

jl J-lc. jl ^ j "N (jJL (ji pNai^j . 1 . >.' ' g "' A J ^ '.J j oAiijixi]| 4_xuall B 

J 

; j^l!l AlLuba 

I^Jldll Jl £±ij (ly*-* gALa (Jc- jjll £.I^)A]| ^ dli 

Daily Demand 0 12 3 4 
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Probability 0.33 0.25 0.20 0.12 0.10 


i _ 3i-» dll-la. j () (_£jbuJ jl j_j-a (Jsl Ail 131-3 ^bl A*-iaj (_j£ ^Alall 13 a j-a -all 

-3*J i^l) A-L-iaJ^xJ dlLnila -L^^all j Al^j .Va ' A-lAla ^l _dll.li. J 10 

l_AU 1 jja- (j* J-a’i -a " ^ jll jAj) Lead Time f-AAl lP 1 j .(A- 1 ?- jjj^ J. j^j 


: tOj^' £fy 


Lead Time (Days) 

1 

2 

3 

Probability 

0.3 

0.5 

0.2 


A*J (jj^'a-all £3^)1 l" lljjlJ-a ,3a. jJ^fj oAa. J 12 ^gAl-Vdl L)j2’* >, ' a " jjl^ 131 ^ jAlA( 1 Jjl (j-a l^lla 

Ajjoiij A-nlia Jjjk&j ^3 lg_)3 (All^. ^^lill ^abVl Ajjmj aa^. _ 4 Ja 31 1.3^1 ^ ^Jfaal 52 

^Ijc-^ajj! a-l^>2ail A 'jll-Al dil.3^^11 3.3c. L ■ • ^iLa ^ ^1 ^ . ' AC ^^lll dil.3^. ^11 


:cUll 

: aAIAI JljAl 
i^jJl <_JL ]1 AiU-a Alb 


DailyDemand FUNCTION RN1,D5 

0.33,0/0.58, 1/0.78,2/0.9,3/1 -0,4 


IjiAAl ^j-a J) Aill*-a Alb 

LeadTime FUNCTION RN1,D3 

0.3, 1/0.8, 2/1.0, 3 

l^c-ab^ill 


DailyDemand 

FUNCTION 

RN1,D5 

0.33,0/0.58,1/0.78,2/0.9,3/1.0,4 


LeadTime 

FUNCTION 

RN1,D3 

0.3, 1/0.8, 2/1.0, 3 




INITIAL 

X$EOQ,10 


INITIAL 

X$Point,6 


INITIAL 

X$ Stock, 12 

Inventory 

TABLE 

X$Stock,0,5,10 

Sales 

TABLE 

P$Demand,l,2,10 
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GENERATE 

,„1 

TEST L 

X$Stock,X$Point 

ADVANCE 

FN$LeadTime 

SAVEVALUE 

Stock+,X$EOQ 

TRANSFER 

, Again 

GENERATE 

1 

ASSIGN 

Demand, FN$DailyDemand 

TABULATE 

Inventory 

TEST GE 

X$Stock,P$Demand 

SAVEVALUE 

Stock-, P$Demand 

SAVEVALUE 

Sold,P$Demand 

TABULATE 

Sales 

TERMINATE 

1 


AJjl aIujj ^211 INITIAL 4^. j)^>^ A^V 


A-Iajiq^^ll oiilj ^Jal ^aJ A-a^.^)J j ^c-ai-j^ll IjlA 



^c-clj^ill INITIAL ^al^Vl c* i, Vu^il ( ^!ill CIiIaj 4-iaj)q^kX>ll ^j£ 1! (jl A^V 


START 52 


lUill 


lAJajq^^ll oialj 


Savevalue 

Savevalue 

Savevalue 

‘Qeoq 

10.000 

0 

Q POINT 

6.000 

0 

Q STOCK 

3.000 

1 

Q SOLD 

4.000 

0 




TABLE 
CUM . % 

MEAN 

STD. DEV. 

RANGE 


RETRY 

FREQUENCY 

INVENTORY 

9.519 

3.358 

0.000 - 

5.000 

0 

7 

13.46 



5.000 - 

10.000 


21 
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100.00 

SALES 

61.54 

94.23 

100.00 



10.000 - 

15.000 


24 

1.327 

1.150 

1.000 

0 

32 


1.000 - 

3.000 


17 


3.000 - 

5.000 


3 


SAVEVALUE 

EOQ 

POINT 

STOCK 

SOLD 


RETRY VALUE 

0 10.000 

1 6.000 

1 3.000 

0 4.000 


ql J L . ^ J L ' 'll UU 
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15 JH* 


jUiklj jl bLaJC. j (jalxia jJjoi JJ*J <_£ill j GATE j»Alj <— a JJLU (Jllall lift ^ 

i_li£ jill aJ j _ jpl£ 4JU. (_^x^3j 

The GATE Block: 


GATE 0 A,B 




jl jA j .4 a'Nj j) jjl^ll ( j«a t—J^jUa-all Ja^jill jA j ^Ja^ju (jalc- 

FNV, FV, I, LS, LR, M, NI, NM, NU, SE, SF, SNE,SNF, 

. JUJI ^ aJI SNV, SV, U 

^Ja^jill ^3 1 ' -a . >« ^Jaxj jjlAll AjC- i* - ''*”- j'' A i ^gj]| 4-a3j jl jjl^ll ^xiojl 

jl jdjo: jjj ' jl t _ ya A3C. jl ^jail j^jfLi (jl *■ _ (j jA j 


^1 4 * s . s .f~. 4 fli » IAiU A-J^^C- 4 Ol ^ 

jl j j jlkl jA j Ja^kill (jiia .lie. (jalx!La]| AJl A -i"n (_^i]l t _ 'll all j^j jl 

~1 lV'11 4_p.lC. Ai.^i jl jjjoj^a jjj ^jdJxJ jl 4 , ^Lli-k^a .3.3E. jl j»jaj| jl jjjlij? jj£L] 




4J.3.1C. 4_L*a 


o 


A 


B 


:0 (_U!j«JI 


■n. '1 a^)3 jLa J4C- AJU. ^^3 jj^J jl L . A (_1-4*J1 ' ' ' -a ' >» A n» Al A hg , o~ill FNV 

i jAll 

Ja^All '1 sjj jlLa AJl^ ^3 jj^4 jl L # '->J A (_J-<al-*Jl ,_^2 ' ; ' -a - >> 4_li*-a]l A hg , .'"ill FV 

■n. '1 A'i-Vu ^a^C- AJl^ ^3 jj^4 jl L . J A (_1-4*J1 LjajJa A n» Al A hg , .'"ill NU 

> jAll 

(_£ 1 Jajjall ^LajJ £■ jli AJl^ ^ jjflj jl t.. '>J A (_J^>1-*J1 lj'.at>> jjx^all j jk-all SE 

A jll A j^j^J j jA. ^11 jl 
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^iLo-a AJLi. (j^ L . '?• „' A li-a^LlI ' y a x ^a > jJ)A. 

A-tjCliia jjl 

Ja^i]| ^L^a] ^ jli JJE- AJIj^ ^3 (jjfLl (jl L # ^ J A (_5-al*JI ^3 ' y a x >» ^ji*^a]l ^jJ)~' 41 
_A_2Lk yJC- (jj£j (j j^-a" jj-a a.1^.1 J aA^.j ( _ s ic- U^ t_£^ 

^L^_l] ^Ilxtxi JJC- AJLi. ^3 (J^ L ■ 'TV A (_l-al*JI ^3 ' y ^ ‘ '■' ^jix^all ^jJ)A ^'1 

.l^aC YuJ (j^-aJ (j^k-all ^j-a aA^.1 j oA^.j (J3VI ( _ s ic- (j^ (_£^ 4a j >2kJI 
jfi yLa JJC. AJLi. ^3 (jj£Ll (jl L ' J A (_l-aljL]l ' J' ^ ‘ >» ^jix^all ^jJ)A ^'1 

i j4]| 

_Ja^)jai]| ^Li_ll ^)3jlLa AJLi. ^3 (jjfLi (jl L _ A (_l-aljL]l ^^3 Gxaj^a 
_Ja^uo]l ^Lijl VaWiI aJIj^ ^3 iJJ^ (j^ L . '?• J A lJ-4-*-^ (_5^ ' ; ' -a - >i A n» ^11 A Fg , .Till 


SF 

SNE 

SNF 

SNV 

SV 

u 


JaJ 


jdJ a_ajUb ^Uaj ol£l^a 


(_)£ ^ jLiJI ^a ^Ii]l t"'l JKJt _/jil->-s. ^ya jjjSlJ F» i ijlft j»l3aJ 

.A3J33 5i 1 jjj»a A*J e_llia]l L_l]lla]l jli Vj*-aa-a i—A. U ^jl£ 121 _Aai 33 2 it 1 
L_l]liall A3 jxliioij (_£a!I ^j2UI <-_J ^jlla-a]| _Ai}33 3il A-oll£<a3l jjiiajJ 


?Uall^a 200 JLa^V <-_l jik^l Cijll J> ^ AJI^ jLa£V 


;^c-alj^)JI 


Lines 

STORAGE 

TimelnsYS TABLE 

Ml, .5, 1,20 


GENERATE 

TryAgain 

GATE SNF 


ENTER 


ADVANCE 


LEAVE 


2 


2,1 

Lines, Busy 
Lines 
3,1 
Lines 

TimelnSys 

1 


5,1 


Busy 


TABULATE 

TERMINATE 

ADVANCE 
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TRANSFER 


,TryAgain 


A (J»al*Jl l.J Va (_£ I SNF (_g-ia^}4i]| (J-alaJI £a GATE 

jj^aJ l ajlgJl (_j-a A^lj Fi-^ (_JaVI ^ r - (j! (_£ I Ja^!ii]l ^iLa^a JJE- AJL^ ^3 (jj£4 (jl 

1 ^ ^1 l-s/unl 
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j£ll oiaU 


Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude -file 

CilGEN 

GENERATE 

0 

204 

0 

4 

0 

CU TRY AGAIN 

GATE 

0 

295 

0 

5 

0 

£T,3ENT 

ENTER 

0 

200 

0 

6 

0 

Q4ADV 

ADVANCE 

0 

200 

0 

7 

0 

5 LEA 

LEAVE 

0 

200 

0 

8 

0 

Li 6 TAB 

TABULATE 

0 

200 

0 

9 

0 

Q|7TER j 

TERMINATE 

0 

200 

0 

10 

0 

□□busy 

ADVANCE 

4 

95 

0 

11 

0 

(> 9TRA 

TRANSFER 

0 

91 

0 

12 

0 


aialj 


Storage Utilization Delay Chain Capacity Storage In Use Min In Use Max In Use Entry Count Available 

[■Junes o. 7 h 02 0 0 2 200 + 


(J siili 


TIMEINSVS 


Mean: 5.040 S.D.: 4.550 



LABEL 


LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT RETRY 

1 GENERATE 204 0 0 


TRYAGAIN 

2 

GATE 


295 



0 

0 


3 

ENTER 


200 



0 

0 


4 

ADVANCE 


200 



0 

0 


5 

LEAVE 


200 



0 

0 


6 

TABULATE 


200 



0 

0 


7 

TERMINATE 

200 



0 

0 

BUSY 

8 

ADVANCE 


95 



4 

0 


9 

TRANSFER 


91 



0 

0 

STORAGE 

CAP. 

REM. MIN. 

MAX. ENTRIES 

AVL . AVE 

.C. 

. UTIL. 

RETRY 

DELAY 









LINES 

2 

2 0 

2 

200 

1 1.428 

0.714 

0 

TABLE 

MEAN 

STD. DEV. 

RANGE 


RETRY FREQUENCY 

CUM . % 









TIMEINSYS 

5.040 

4.550 

1.500 

_ 

2.500 


0 

38 

19.00 



2.500 

_ 

3.500 



73 

55.50 



3.500 

_ 

4.500 



40 

75.50 



4.500 

_ 

5.500 



0 

75.50 



5.500 

_ 

6.500 



0 

75.50 



6.500 

_ 

7.500 



7 

79.00 



7.500 

_ 

8.500 



15 

86.50 



8.500 

_ 

9.500 



9 

91.00 



9.500 

_ 

10.500 



0 

91.00 



10.500 

_ 

11.500 



3 

92.50 



11.500 

_ 

12.500 



1 

93.00 



12.500 

_ 

13.500 



2 

94.00 



13.500 

_ 

14.500 



1 

94.50 



14.500 

_ 

15.500 



2 

95.50 



15.500 

_ 

16.500 



0 

95.50 



16.500 


17.500 



0 

95.50 



17.500 

_ 

18.500 



3 

97.00 



18.500 

_ 




6 

100.00 










j L_ ill. J-all 
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16 JH* 


(ja jl <AjLoJI j)a .JLall ^ys 1 » % ^ .A (Jjl_La]| ^^ic. ^-l7^*alia]| .1^1 ^_}aJ 

(jl jASJ l^Jl la£ . jLi.j]l j)a 20% J eL-aiH (ja ^a^-La 80% (J^auJ e_lL2l a qj-s j)a l^ . jJ-i l Aj 


(J-^.jII jj-a 40%) -^ 3 (j^J (J- 4 ^ Cyz ^Ifa l^jUaC-lj (jaij IfruJol-yl ^2111 a-Laill (ja 70 < / / O 
£lil f.LujJl (_£21l ^Ixall (jl AajLuJI (ja Laiajl i2l]2 (j^jlaAJ l^_l^j±]aLi_i jjj jlll 

1 0 J 7 <j£ (_sj-^z £J jjJ Liajl £JJJ JU.jh 4lL tail) Jbj 22 J 1 8 o# LfJ^z £J jjJ 

Joxai^Lq (Jlx>’^Vl ^jai 4 n Llo_jJ V3^ 1 5 (Jj 1 0 U^ 3 ^ £)l l** Ixt'c. lil # (Jjj^ 

. J (»y l oo j4' 

:lM 


AJIaII L_liaL^J AjjLl-<J 


WhoAnswer 
0.8, Female/1.0, Male 

FUNCTION 

RN1,D2 

(jL<a Ig. llaxJ (Ja AjjI*_a] 

F Donate 

0.7,FYes/1.0,FNo 

FUNCTION 

RN 1 ,D2 

(jL<a ^ g llnar 1 (Ja AjjIjl-<i] 

MDonate 

0.4,MYes/1.0,MNo 

FUNCTION 

RN1,D2 

(^JLlSn (_j2II U'all Ajjl*-aJ 

FGive 

VARIABLE 

RN1@5+18 

<2* j]| Ajl3Aj ^211 Gjall AjjL*-*! 

MGive 

VARIABLE 

RN 1 @4+7 

0aL^)JI (jjfLj 

WhoAnswer 
0.8, Female/1.0, Male 

FUNCTION 

RN1,D2 

F Donate 

0.7,FYes/1.0,FNo 

FUNCTION 

RN1,D2 

MDonate 

0.4,MYes/1.0,MNo 

FUNCTION 

RN1,D2 

FGive 

VARIABLE 

RN1@5+18 

MGive 

VARIABLE 

RN 1 @4+7 
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0 PP Q rfloofr ooofj OO rt)P 



GENERATE 

1 


SAVEVALUE 

NumberOfHouses+, 1 


TRANSFER 

FN, Who Answer 

Female 

TRANSFER 

FN,FDonate 

FYes 

ASSIGN 

Donation, VSFGive 


TRANSFER 

,Finl 

FNo 

TRANSFER 

,Fin2 

Male 

TRANSFER 

FN,MDonate 

MYes 

ASSIGN 

Donation, V $MGi ve 


TRANSFER 

,Finl 

MNo 

TRANSFER 

,Fin2 

Finl 

SAVEVALUE 

Total+. P$Donation 

Fin2 

TERMINATE 



GENERATE 

12.5,2.5 


SAVEVALUE 

NumberOfDays+, 1 


TERMINATE 

1 




illill 


i_ill jail o Aalj 


Loc 

Block Type 

Current Count Entry Count Retry Chain Line Number 

Indude -file 

Qigen 

GENERATE 

0 

1232 

0 

12 

0 

t?2SAV 

SAVEVALUE 

0 

1232 

0 

13 

0 

{) 3TRA 

TRANSFER 

0 

1232 

0 

14 

0 

() FEMALE 

TRANSFER 

0 

991 

0 

15 

0 

£^FYES 

ASSIGN 

0 

695 

0 

16 

0 

<> 6TRA 

TRANSFER 

0 

695 

0 

17 

0 

(} FNO 

TRANSFER 

0 

296 

0 

18 

0 

Q MALE 

TRANSFER 

0 

241 

0 

19 

0 

£3 MYES 

ASSIGN 

0 

100 

0 

20 

0 

Q 10TRA 

TRANSFER 

0 

100 

0 

21 

0 

0 mno 

TRANSFER 

0 

141 

0 

22 

0 

t?FINl 

SAVEVALUE 

0 

795 

0 

23 

0 

CSFIN2 

TERMINATE 

0 

1232 

0 

24 

0 

Q;hgen 

GENERATE 

0 

100 

0 

26 

0 

€? 15 SAV 

SAVEVALUE 

0 

100 

0 

27 

0 

O 16 TER 

TERMINATE 

0 

100 

0 

28 

0 



Savevalue 

Savevalue 

Savevalue 


! 0 NUMBEROFHOUSES 

1232.000 

0 


'0 TOTAL 

14826.000 

0 


'0 NUMBEROFDAYS 

100.000 

0 



jjjaill SiaU 


LABEL 

RETRY 


LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT 

1 GENERATE 1232 0 0 
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2 

SAVEVALUE 

1232 

0 

0 


3 

TRANSFER 

1232 

0 

0 

FEMALE 

4 

TRANSFER 

991 

0 

0 

FYES 

5 

ASSIGN 

695 

0 

0 


6 

TRANSFER 

695 

0 

0 

FNO 

7 

TRANSFER 

296 

0 

0 

MALE 

8 

TRANSFER 

241 

0 

0 

MYES 

9 

ASSIGN 

100 

0 

0 


10 

TRANSFER 

100 

0 

0 

MNO 

11 

TRANSFER 

141 

0 

0 

FIN1 

12 

SAVEVALUE 

795 

0 

0 

FIN2 

13 

TERMINATE 

1232 

0 

0 


14 

GENERATE 

100 

0 

0 


15 

SAVEVALUE 

100 

0 

0 


16 

TERMINATE 

100 

0 

0 


SAVEVALUE 

RETRY 

VALUE 

NUMBEROFHOUSES 

0 

1232 . 000 

TOTAL 

0 

14826.000 

NUMBEROFDAYS 

0 

100.000 




Jk 148.26 j* ls' Jk 14826 ^ ^ jj 100 ^ - l 


.( Jk 148.5 ) 

80.044.% J 1232 c> 991 0*4 ^ -2 

70.13% 4±uij <_4 ijx±± 695 04-^ 991 0^4 <j4Vi -3 
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17 JH* 


^~wSfl ^jjyill LlojJ Ia^*J ^lill j ' n Alt. j)\ AAC. Jojoj jILa .IjA^J (jjjLliJI .1^1 AJjJ 


;(JjA^JIj L»j Uajj 


Number of Customers/Day 

8 

10 

12 

14 

Probability 

0.35 

0.30 

0.25 

0.10 


; JlUll ^Lii^l ^ jjjll t. . ua^ Aic. jV I iy> lAc. i_f j!4j UJlj <-J5 


Number of Loafs/Customer 

4 

8 

12 

16 

Probability 

0.4 

0.3 

0.2 

0.1 


_LlojJ j' _'-Gl lA^aJ j^ill Ale- J)^\ Jaja: j!La JJLi. 

jajJ (_J£ ^jjlj j]| J^C- AAjla-a] AJb 


NCustmr FUNCTION RN1,D4 
0.35,8/0.65,10/0.9,12/1.0,14 

Ale. j) y £\ Aic. Liilx-al aJU (jj£j 

NLoaf FUNCTION RN1,D4 
0.4,4/0.7,8/0.9,12/1.0,16 




NCustmr FUNCTION 
0.35,8/0.65,10/0.9,12/1.0,14 
NLoaf FUNCTION 
0.4,4/0.7,8/0.9,12/1.0,16 

GENERATE 
ASSIGN l+,FN$NLoaf 
ASSIGN 2,1 

SAVE VALUE TotalCustomers+,P2 

SAVE VALUE TotalLoafs+,Pl 

TERMINATE 


RN1,D4 

RN1,D4 

1 
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l,FN$NCustmr 


j' 


GENERATE 
ASSIGN 1,1 
SAVE VALUE TotalDays+,Pl 

TERMINATE 1 

JaJl 

Savevalue I Savevalue | Savevalue 

10TOTALCUSTOMERS 1017.000 0 

! 0 TOT ALLOAFS 8228.000 0 

! Q TOTALDAYS 100.000 0 

(ujO 10.2 ojij 10.17 = 100/1017 = 

81.6 ^ ) .<-*£■ j 82.28 = 100/8228 = <*=• jV' jjc. 

•O-^j 82 


480 


18 JH* 


^3 (Jj-o Aj^)IaJ ^Iw’uxij A jq ^.vi Uai (JHaII i^A ^3 

^>\ ^1 -v *\\ 

^-ujI l^J A-Lo^jb ^jjb^l (Jj^aJ i^joLalc- Aj AJj^l^. 

3.3 § JajajjAAJ ^gjenJa U>^ (JjVI (J-abbl 4(Jjjlib 7 

J^jlib \ Q -Iojuj^IaJ ^gjeuJa bjajl A.’b.'W <^1^11 (J-alxll j ^jUb 3 (_£^)bx-a j 


2 lSJ)^^ **b al^^jjj 

.AjjailLbl e-bVI "'T*- jl J (j^3 1 00 ^J^. ^UVlll Ibb L-JjjU-a^l' 

^Jlli]l£ ^jlib 7 ^jujI 2^3^ (J A_b^b jjbjll 

GENERATE (Exponential 1,0, 7)) 

lj ijlkl liAj Ajjl j4*ll JjfcVl -J j* A^ J-ij JjVt A jJl Exponential! 1,0, 7) -^V 

(^■Vi ,yjj^ A jJi A*- - A^' AA' (rni <A) 1 Aj AA' 

i M) 

/(x) = -U -> ,/l>0, £(X) = /l + /?, V(X) = X 2 

/t 

. /I = 7 ^ j Scale oAA A*^ t - 1 ^' AA' P ~ 0 4a j 

JUll£ Jll jj (J jVI Ua.lkll Cy*_j 

ADVANCE (Normal( 1,8,3)) 

1 Aj AA' U jli.1 Uaj A4'j4*JI jIjc-VI -4j^ A 0 <-A (JjVl A A' Normal(l,8,3) JA 

L_alj^iVI ^oVuui liil A^>^f) (jjLxJl ^blj=JVl V illMl AAA <^1411 a A' (rni tA) 

,(u4A' oAj lsjA*-^' 
^iljll AUl Ji4bj 

ADVANCE (Normal( 1 , 1 0,2)) 

^aljjJl jjfLj 


GENERATE 
QUEUE 
TRANSFER 
Barbl SEIZE 

DEPART 

ADVANCE 


(Exponential! 1,0,7)) 
Line 

BOTH, Barb l,Barb2 

Barber 1 

Line 

(Normal(l,8,3)) 
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RELEASE 
TRANSFER 
Barb2 SEIZE 

DEPART 

ADVANCE 

RELEASE 

Fin TERMINATE 


Barber 1 
,Fin 

Barber2 

Line 

(Normal(l,10,2)) 

Barber2 

1 

i_ill jSlI sialj 


Loc Block Type Current Count Entry Count Retry Chain Line Number Indude-file 


CilGEN 

GENERATE 

0 

100 


0 

3 

0 

C?2QUE 

QUEUE 

0 

100 


0 

4 

0 

0 3TRA 

TRANSFER 

0 

100 


0 

5 

0 

□1 6 ARBI 

SEIZE 

0 

60 


0 

6 

0 

C?5DEP 

DEPART 

0 

60 


0 

7 

0 

□ 6 ADV 

ADVANCE 

0 

60 


0 

8 

0 

C?7REL 

RELEASE 

0 

60 


0 

9 

0 

0 8TRA 

TRANSFER 

0 

60 


0 

10 

0 

GjBARB2 

SEIZE 

0 

40 


0 

11 

0 

Q 10 DEP 

DEPART 

0 

40 


0 

12 

0 

□ 11 ADV 

ADVANCE 

0 

40 


0 

13 

0 

C? 12 REL 

RELEASE 

0 

40 


0 

14 

0 

QiFIN | 

TERMINATE 

0 

100 


0 

15 

0 









2ill 


Facility 

Utilization 

Delay Chain Acquisitions 

Available 

Ave. Time 




fjBARBERl 

0.679 

0 

60 

+ 

7.945 




jjBARBER2 

0.604 

0 

40 

+ 

10.490 



Queue Bitty I Cunent Content Entry Count Zero Entry Count Maximum Content Average Content Average Time (-1-0) Average Time (-0) 
U]lINE 0 100 50 6 0.545 3.793 7.585 


LABEL 

LOC 

BLOCK TYPE 

ENTRY COUNT 

CURRENT COUNT 

RETRY 


1 

GENERATE 

100 

0 

0 


2 

QUEUE 

100 

0 

0 


3 

TRANSFER 

100 

0 

0 

BARB1 

4 

SEIZE 

60 

0 

0 


5 

DEPART 

60 

0 

0 


6 

ADVANCE 

60 

0 

0 


7 

RELEASE 

60 

0 

0 


8 

TRANSFER 

60 

0 

0 

BARB 2 

9 

SEIZE 

40 

0 

0 


10 

DEPART 

40 

0 

0 


11 

ADVANCE 

40 

0 

0 


12 

RELEASE 

40 

0 

0 

FIN 

13 

TERMINATE 

100 

0 

0 
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FACILITY 

ENTRIES 

UTIL. 

AVE. TIME AVAIL. 

OWNER 

PEND 

INTER 

RETRY 

DELAY 









BARBER1 

0 

BARBER2 

0 

60 

0.679 

7.945 

1 

0 

0 

0 

0 

40 

0.598 

10.490 

1 

0 

0 

0 

0 


QUEUE 

RETRY 

LINE 

0 


MAX CONT. 

6 0 


ENTRY ENTRY (0) AVE . CONT . AVE .TIME 
100 50 0.540 3.793 


AVE. (-0) 
7.585 


_l_j jjjoiijj ^ i * 'll kU 
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19 JH* 


1 5 i 1 0 (J5 J (J-i*-aJ d>Ll.ii] 4 'A jj X 4jjAa <^-2 l_Llxjujj dlljUjoi 


1 ^‘t n\M lJjIjljujVI (lJiIjljujI A-cJlk ^C- 

-iLLiV ji) 4 j 21£ jj£i CiLI-idl jj-a 15% 

4JLa. 4il LS ic t- (Jj^l ^ jill ijjjc. jj jj-0 

aAi.lj o^La. dlUl-lill 4jSj _4Lj 22 12 i 2 

dlH-lill 4 j1j Lai l^JLa£V 4A}22 25 i 5 (jjiLLi J 0.sLJI CLlVhaJI jj-a 

15% j % 

Clll jLlui (j-a a jAi_a JJC- .lit Ai. jJ 4il (_>aj2 LS Jc> .l^JLa^V 4AJ22 20 i 1 0 4klj l$jli 

4Luii3 plliill .iUiaJ ^1 Jc. La *bj 

■Spli ^ u' 

i_$\ (jlj v iU. »i V 1 



.*\x 500 



;^c-aL^)Jl 

; Ambulance dispatch: Exersise 4.4 



; Discrete -Event System Simulation, 



; Banks, j et al 



; Version 2 



GENERATE 

15,10 


QUEUE 

ALLQ 


TRANSFER 

0.85„NF ALARM 


QUEUE 

FALARMQ 


SEIZE 

FALARMS 


DEPART 

FALARMQ 


ADVANCE 

12,2 


RELEASE 

FALARMS 


TRANSFER 

,OUT 


NF ALARM TRANSFER 

0.15„SERIOUS 


QUEUE 

NORMALQ 


SEIZE 

NORMALS 


DEPART 

NORMALQ 


ADVANCE 

20,10 


RELEASE 

NORMALS 


TRANSFER 

,OUT 


SERIOUS QUEUE SERIOUSQ 



SEIZE 

SERIOUSS 


DEPART 

SERIOUSQ 


ADVANCE 

25,5 


RELEASE 

SERIOUSS 


OUT DEPART 

ALLQ 


TERMINATE 

1 



jUnll 


L_lll jSlI sialj 
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Loc 

Block Type 

1 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude -file 

C;igen 

GENERATE 



0 

501 

0 

5 

0 

Q2QUE 

QUEUE 



0 

501 

0 

6 

0 

0 3TRA 

TRANSFER 



0 

501 

0 

7 

0 

^24 QUE 

QUEUE 



0 

76 

0 

8 

0 

CL 5 SEI 

SEIZE 



0 

76 

0 

9 

0 

CS6DEP 

DEPART 



0 

76 

0 

10 

0 

□ 7ADV 

ADVANCE 



0 

76 

0 

11 

0 

CP8REL 

RELEASE 



0 

76 

0 

12 

0 

(> 9TRA 

TRANSFER 



0 

76 

0 

13 

0 

0 NF ALARM 

TRANSFER 



0 

425 

0 

14 

0 

C?H QUE 

QUEUE 



0 

359 

0 

15 

0 

CL 12 SEI 

SEIZE 



0 

359 

0 

16 

0 

O 13 DEP 

DEPART 



0 

359 

0 

17 

0 

n Ql4ADV 

ADVANCE 



1 

359 

0 

18 

0 

CF15REL 

RELEASE 



0 

358 

0 

19 

0 

0 16TRA 

TRANSFER 



0 

358 

0 

20 

0 

O SERIOUS 

QUEUE 



0 

66 

0 

21 

0 

CL 18 SEI 

SEIZE 



0 

66 

0 

22 

0 

O 19 DEP 

DEPART 



0 

66 

0 

23 

0 

□ 20 ADV 

ADVANCE 



0 

66 

0 

24 

0 

CF21REL 

RELEASE 



0 

66 

0 

25 

0 

OOUT 

DEPART 



0 

500 

0 

26 

0 

D>|23TER j 

TERMINATE 



0 

500 

0 

27 

0 








i-iM ^ 'iiali 

Facility 

Utilization Delay Chain 

Acquisitions 

Available 

Ave. Time Owner XN Retry Chain 

Pending Chain 

Interrupt Chain 

| NORMALS 

0.952 

0 

359 

+ 

20.068 

501 0 

0 

0 


PJSERIOUSS 

0.222 

0 

66 

+ 

25.475 

0 0 

0 

0 


rjF ALARMS 

0.121 

0 

76 

+ 

12.087 

0 0 

0 

0 











Queue Entity 

C]allq 

[Jnormalq 

SERIOUSQ 

jJfalarmq 

Current Content 
1 
0 
0 
0 

Entry Count 
501 
359 
66 
76 

Zero Entry Count 
0 
26 
52 
71 

Maximum Content 
11 
8 
2 
1 

Average Content 
4.207 
2.879 
0.030 
0.002 

Average Time (-H)) 
63.538 
60.678 
3.435 
0.237 

Average Time (-0) 
63.538 
65.416 
16.193 
3.595 










LABEL 

LOC 

BLOCK TYPE 

ENTRY COUNT 

CURRENT COUNT 

RETRY 


1 

GENERATE 

501 

0 

0 


2 

QUEUE 

501 

0 

0 


3 

TRANSFER 

501 

0 

0 


4 

QUEUE 

76 

0 

0 


5 

SEIZE 

76 

0 

0 


6 

DEPART 

76 

0 

0 


7 

ADVANCE 

76 

0 

0 


8 

RELEASE 

76 

0 

0 


9 

TRANSFER 

76 

0 

0 

NFALARM 

10 

TRANSFER 

425 

0 

0 


11 

QUEUE 

359 

0 

0 


12 

SEIZE 

359 

0 

0 


13 

DEPART 

359 

0 

0 


14 

ADVANCE 

359 

1 

0 


15 

RELEASE 

358 

0 

0 


16 

TRANSFER 

358 

0 

0 


485 


SERIOUS 

17 

QUEUE 

66 

0 

0 


18 

SEIZE 

66 

0 

0 


19 

DEPART 

66 

0 

0 


20 

ADVANCE 

66 

0 

0 


21 

RELEASE 

66 

0 

0 

OUT 

22 

DEPART 

500 

0 

0 


23 

TERMINATE 

500 

0 

0 


FACILITY ENTRIES UTIL. AVE . TIME AVAIL. OWNER PEND INTER RETRY 

DELAY 


NORMALS 

359 

0.952 

20.068 

1 

501 

0 

0 

0 

SERIOUSS 

66 

0.222 

25.475 

1 

0 

0 

0 

0 

FALARMS 

76 

0.121 

12.087 

1 

0 

0 

0 

0 


0 


QUEUE MAX CONT. ENTRY ENTRY ( 0 ) AVE . CONT . AVE. TIME AVE.(-O) 

RETRY 


ALLQ 

0 

NORMALQ 

0 

SERIOUSQ 

0 

FALARMQ 

0 

11 

1 

501 

0 

4.207 63.538 

63.538 

8 

0 

359 

26 

2.879 60.678 

65.416 

2 

0 

66 

52 

0.030 3.435 

16.193 

1 

0 

76 

71 

0.002 0.237 

3.595 





L_J jaOui) L-illiall 
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20 jl» 

I2& _^aJl A-ojjAaJ eljVl w ' ■' U * £"L<uM jjjJa^J e-Lll jl p,ljVl .1^.1 

■iaJ AjjIj 5 ±2^ J^" 1 "'’ 1 '" J^jCu.-.j ^<4 LS^J 100 djlj jilu 4-ajl5 Ajoj^Axi]! ojd ^ya C- j Ai Ul 


.^ taavIu 30 i 5 j ^ s^ii i . ' 0-4 4 jjIj 7 i 2 3 j * "' 1 "j j J j 


c4 ]—»*i . J (jajJI «.Ij3jI -}.1C. I J .l^J jjl 3 5 ^0 (J-oJM t^lliA 

jj*IikjjJ CllS ^jll Ja^3 O-l^lj o^ya Ai-lLa-all (JjLaJ 4j| (_)j:Lail ~£ "* * L " ' w 


; Parent Volunteer : Exersise 7.4 
; Discrete-Event System Simulation, 
; Banks, j et al 
; Version 1 


TT1ME TABLE 

GENERATE 
ADVANCE 5,2 
ADVANCE 7,2 
TRANSFER 
ADVANCE 30,5 
ASSIGN 1,1 
NCALL TABULATE 
SAVEVALUE 
TERMINATE 


Loc 


1 GEN 

2 ADV 

3 ADV 
4TRA 

5 ADV 

6 ASN 


8 SAV 

9 TER 


Block Type 

GENERATE 

ADVANCE 

ADVANCE 

TRANSFER 

ADVANCE 

ASSIGN 

TABULATE 

SAVEVALUE 

TERMINATE 


Current Count 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Ml, 10, 10, 20 

1,„100 

;F1ND NUMBER 
;DIAL NUMBER 

0.65„NCALL 

;PLACE CALL 

TT1ME 
TOT +,M1 

1 


i_2l jill oJaU 


Count 

Retry Chain 

Line Number 

Indude-file 

too 

0 

7 

0 

too 

0 

8 

0 

too 

0 

9 

0 

too 

0 

10 

0 

36 

0 

11 

0 

36 

0 

12 

0 

too 

0 

13 

0 

too 

0 

14 

0 

too 

0 

15 

0 


Savevalue Savevalue Savevalue 

IQ TOT 2249.236 0 


4 Ia - 1 1 -tjall 'iJaU 


J jl-IaJI oJali 
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TTIME 


Mean: 22.492 


S.D.: 14.492 


70 




LABEL 

LOC 

BLOCK TYPE 

ENTRY COUNT 

CURRENT COUNT 

RETRY 


1 

GENERATE 

100 

0 

0 


2 

ADVANCE 

100 

0 

0 


3 

ADVANCE 

100 

0 

0 


4 

TRANSFER 

100 

0 

0 


5 

ADVANCE 

36 

0 

0 


6 

ASSIGN 

36 

0 

0 

NOCALL 

7 

TABULATE 

100 

0 

0 


8 

SAVEVALUE 

100 

0 

0 


9 

TERMINATE 

100 

0 

0 


TABLE 
CUM . % 

MEAN STD. DEV. RANGE 


RETRY 

FREQUENCY 

TTIME 

22.492 14.492 


0 



- 

10.000 


10 

10.00 

10.000 - 

20.000 


54 

64.00 

20.000 - 

30.000 


0 

64.00 

30.000 - 

40.000 


11 

75.00 

40.000 - 

50.000 


25 

100.00 





SAVEVALUE 

RETRY VALUE 




TOT 

0 2249.236 





1 L—illJ-all '.Cy^y^ 
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: GPSS SI£UaI) j 


j' General Purpose Simulation System jp. ^ A^ckuj t_i ^ '4s> ^ 

l$' Blocks pdljSj Commands j^'j' ^ ^Jp- ^ j GPSS 


: GPSS >>iji 


^Lku 


• BVARIABLE 


• CLEAR 


• CONDUCT 


• CONTINUE 


• EQU 


• EXIT 


• FUNCTION 


• FVARIABLE 


Boolean 


Transaction cU*ul' (j-o AjjL^a^VI j 


LSJ^. 


s_fl3jJ ^JU ^)a1L-uJ i 


^.WUuaII A-<u 3 ^gJaxJ 


GPSS j' ls^Aj 


Alu ljjju 


p -bg . ^i jjiio) Fvariable t> lA'A --a j *. j 
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• HALT 


Queued Commands ». j-i jVi Js jj 


• INCLUDE 


j-oj L-flLa 


• INITIAL 

Matrix J* j' Savevalue <*£ ji Logicswitch j' 

Entity 


• INTEGRATE 


• MATRIX 


• QTABLE 


. REPORT 


• RESET 


User Variable ^.iVu^'t jjiia ^ 4auj luUli <_U£j 




J Qtable o* i — “ j*-i 


l£ JJ* , 


I ji L fll-al LqjuiI ^-JaJ 


Sl£l‘v < all CjUjU^.) ^)L-aJ 


• RMULT 

j-uAxll QlOc-bll AjiJUiJl CjIqI^aII oI^j ^jJaJ 

• SHOW 
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• START 


• STEP 


• STOP 


• STORAGE 


• TABLE 


• VARIABLE 


Expression cd display evaluate 


sisuJi Lujj Termination Count ^ ^ 


C-ill j4il Aj J.V'.J ajlrk ol£Lx4l 


1,41411 dlV ^.Ic. IjUuoJ i— fl9yi -La^kli £jJaJ 


Storage Entity o^. j*j 


T able Entity J ^ 


Variable Entity cS^ ^ 

GPSS 


The GPSS Block Statements 


ADOPT 

Assembly Set a£.j^ 

ADVANCE 

Future Events Chain A^ii Transaction cU*i* 

ALTER 
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Group Ac. jAabilall 


ASSEMBLE 

related Transactions u4=4> 

ASSIGN 

Transaction Parameter cU*^4' <4*-« lUj 

BUFFER 

Current Events Chain kLJi ^ Ajl^j ^ a 

CLOSE 

CjUU) (Jli.j) 

COUNT 

Transaction Parameter cU*i4i <4« oUji£li count ^ 

DEPART 

Queue Entity jjjU» 

DISPLACE 

cU*^41 Next Sequential Block jjij 

ENTER 

Storage Entity J* j j ^ j jiaii j\ 

EXAMINE 

group Ac. jo>-a Ajj^^ac jt Ji *Uujj j.uA.,; 

EXECUTE 
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F AVAIL 




• i]Ui 4 l l' 1 j j ^ p ^kj 


"available" " " J! Facility Entity status 41U. i> 


FUNAVAIL 

"not available" " » Jy* " J! Facility Entity status 41U. i> 


GATE 


Transaction flow cU*i4' ^4^! ujts 


GATHER 


related Transactions 


GENERATE 

Future Events Chain dji^yi Transaction cU*i* Create 4 jj 

INDEX 


Transaction Parameter lU*^» <4« Jjaj 


INTEGRATION 


Off On L>“ 


JOIN 


Numeric or T ransaction Group cU*i* 4 o ji <c. j ^ i ^c. 


LEAVE 


Storage Entity ujp^ jjlil storage units ujp^ j j' 


LINK 
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Userchain Entity (J-<sIju-<s jl (Jiii 


LOGIC 


LOOP 


MARK 


MATCH 


MSAVEVALUE 


OPEN 


PLUS 


PREEMPT 


PRIORITY 


QUEUE 


Logicswitch Entity 


Aj^>L-a ^)JC. Clljl£ 1 jj L-Jli (4*-° A-gJ 3 (j-a (j-ajLil 


Transaction Parameter ^ J* 


jjjLJl MATCH ^415 n^all ^jLolju-all ^iaiuj 


Matrix Entity 


CjUUj 


^lx-a ^gi A^iilll PLUS Lotfkj jl 


A.'jg.xAnll 


AjflLa ls \ c . jl 


(J-alxlLa A-lLiaal cJa*j 
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Cjbji^a 


READ 


CjUUj L_kLa ^Ulil ^JauuJl 


RELEASE 


Facility Entity 


REMOVE 


Numeric or T ransaction Group cU*i* 5* ji 'ic. i ^ j=o ^ 


RETURN 


Facility Entity JjP o 


S AVAIL 


SAVEVALUE 


SCAN 


SEEK 


SEIZE 


" (jjl£ aJL^. ^iC. 


Savevalue o^£l ^ 


^alx-a ^3 4-a^l £_>Jaj ^^UtiLa J>- a><a ^>±1^.1 


4.1Vt<a lLjULj ^^3 ^lC- 


AL^joiJ ll jl i41‘Lai 
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SELECT 


SPLIT 




■j-a .'■ 1 y& (_Jc.1aIa 


SUNAVAIL 


y£~ " j Jpw-oil jjl£ aJ'l^. ^p. 


TABULATE 


<Jj.}a. (jjl£ 


TERMINATE 




TEST 


ljU^i Jac. j arithmetic condition ^LiaJi J= >41 j£±\ 


TRACE 


Active Transaction -L^i J-UU1 Trace Indicator 


TRANSFER 


ai-vaII LjllSlt Jl (JSjl jl 


UNLINK 


(jjis ^j-<s (j-oUtoAli J ji 


UNTRACE 
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Jaxjjiil (JaIxIaII ^ujJ^a 


CjUUJI A_a 1 a J\ <aJ 3 (J-Uijl 


GPSS cJ S J ji*fl <>UaIII jjjjxji ^liyfllt 


System Numerical Attributes (SNA) available in GPSS: 


4.vjv^ AuS .iaJali J-aUiall Assembly Set ac. 


AjjjjA A-aj9 .OLEAR cA ^A~a-all , A D-a-all AoLau AAi9 


B VEntnum 


Ajij^ A-j . Entnum Boolean Variable Entity Ja jA-A 6^ ja 2 


A.y ;A A-<u9 .RESET (A Cu9jJl .Aj.Uaii' AcLau AAi9 


CA Entnum 


^ ..aa a'i ^ Vi > ua Aaulii ^9 ^joLA-Aall yji-aljtj-all Aj-ajl .9.9x1 ^jjjj-all i-aaayiall . ^ VA-all A-ajl9 i^a.a Jaa^yia 

aA^^ .Entnum 


CCEntnum 


Entnum a A .- A y Vi -.-.all Vajli yjlaaLaaall yilaA-All (j£ -9I.9 ju . y; VA .a VajUi] jjic. 


CH Entnum 
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Entnum sLajolaIi ^.^IlaaIi C _ 5 J] ^jIaaiLaiaIi (J^IxIaIi ^jic. _a_i1l^. ^.ivi^.a 4Ajia ciAjjI^a 


A.-vj-v^ A-Aia 

> CMEntnum 

Entnum s^-gjoiaIi wuaiaIi A^jia ^li ^jIaaiLajaIi (^jj^IaIaIi (_ja jjic. ^Ac .1 ^.kum a^jIAI ^ j-L^a 

A,^. Axja 

> CT Entnum 

A-qJS _ EntnU m A-aj-oaI! ^a. W'u^aII Axjla (JaIaIa Cll^^A Joj-u^Ia -( a^k!LoA Axjla ^ Cj j^aII Jx*jj ^1a 

4 To <Q-x. 

• F Entnum 

0 ^ jj V)j 1 £?- jj Fentnum ‘U!U J Entnum sUuJi aI^i ^is <ji£ tit .aIjaJu 

A,\j\>^ Axja 

• FC Entnum 

^oj-o-aJl Alkali PREEMPT jl SEIZE <^aII AAc. ,aJa^_ua]I (JAoj aIAxJ 

^ .lUu^j Entnum 

• F\Entnum 

1 FIEnfniym ‘L4^ j- j\ Entnum cJS IaI Entnum iU-Jt Ai^^ali 

A^.jva^o A-Aia _ 0 Vjj 

• FNEnfnum 

Ajijii. a_oj3 . Entnum 41Ia1i jjis ->n?i A>/.i' .aJIa 


FR Entnum 

1000 Cy* lIj-ojj .Jji-uA Entnum A. 'jg . uil i (jiis ajs jis ^aII o* a_>?4 .a1^_uu 1I AJUi 
AjAji^. A-gj 9 _ ^^^j-AaC. lIaaoj) ^.J'N.-L^a ^)JC. ^jj£j A3j t V L a U -u] *\ 000 J 0 (jAJ 4-aA3 J 


FT Entnum 
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Ajlita. Aaua ,(J-aljU-aJ Entnum ALgaAll Aaa lAIVuI (_^Ul -t^-AjA- 0 , A,ljg,...al' t^lL-aa] (jaj -Lja jAa 


F \/ Entnum 


(it jii ^\) j y aJU j* Entnum Fi 1 ^ F VEntnum .J A ^ 

A^i^-a A-«ua .0 VJj 


GNEntum 

4,-vj^^ A^ua . Entnum 4jaao ac- j^>.» ajj-^c jIaxj ,^-jj GN Entnum ,4jaac. ax ji^i 
GT Entnum 


Axa^-a *uu9 _ Entnum a^iLi^A- 0 F-; j .j-ic jIaju GT Entnum .o^LAjua *tx ja~s..q aIa*j 


LS Entnum 

. 0 -Auti ; vij " ^ (jjis jjis ijj 1 owj LS Entnum . j*ta. ^ . a^vu <Jj^-a 

4 ,-vj-va^o A-<ua 


MBEnfnam 


a) j Entnum 4-Jia Ak. cU*i* a*, j ijj 1 aj*j MBEntnam ax Match 

1 aj*j MB Entnum .Active Transaction -^' cU*a*K Assembly Set 5^' aoj^> 

Axax^a AaJji _ 0 VJj 


MP Parameter 


Ajiiia. Aaua . Parameter A«ja i^su AJiaJi Aiik^Ii ^liuli Axix aajs i( J*a> 4 Jnuvi o*j 


MXEntnum(m,n) 


Entnum ^ j^-aa'i jji£l n a ja*JIj m j^'t aajSII (Jau) aj»j .^i jk.^ a^s 


Ml 


Aaqja^fc A-oja . iJ-alju-ai] "Mark Time" (_^j ta^alj A.aUa.al' ^al-ia ill Axlx Ajaj Ml .(^talijyl Cj 3 ji\ 



• UEntnum 


4aus , Entnum Jao (jal«ui*li jUj .i_Jii <J ji.j jI^*j 


• P Parameter or * Parameter 


4^ua .J=uiilt cUu^ll Parameter? 1~J' ^ aw * Parameter J P parameter .^1' 


AaS^x jl AajLL^. jl 4aaa^-a 


• PR 


i 4-0J3 _ Jaaai <Jal*aa AaL^aSl Aajjii . (Jaljtaa AaLaaSl 


• QEntnum 


Aaaaa-L-a 4aaa9 _ Entnum ^^aajl jjjUall (jjV£ l£ 4au9 jljtxa j^Liail Calami Jka 
• QA Entnum 


AjjjjjLa. 4aaj9 _ Entnum ^^jLLa]' ^3 aa*Al ^a-a^ll Jajajaa]! _ ^_g j '.^.a _Lxa jlia 


• QC Entnum 

4aaaau-a <UuS _ EntnUm J_^Ua iS^ ^1] Calal-ixa A.Ja^ ijA.1.311 A-lxJl 

• QM Entnum 


Aavaa^. 4auS . EntnUm JJjLkll oalSJ (ja^SVI jl^*a!t 


• QT Entnum 

a ^vj^v A-<u3 _ Entnum ^^dLxii ji.wil.1 ^dali . ls ^ d^d 


• Q XEntnum 


d^^dl jl.Will ^^La^ll .Aj^d-all jlfic.) ^3C- £-a ^^jUa ^3 dl ^^.all Jajoj^La 

Ajjjl^. A-a^S .Aj^L-a Cj ^ fLa A_La^ W *■. llxav £-a EntnUm J^dJall 


• QZEntnum 
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Cj jfLa EntnUm JjAlall (jjl£i (jdi^l-lll JiJlC- , j^Uail (j^^L-all (j^Lkl-lIl jl-lxj 

A -V ',~v>^-a 


• R Entnum 


Entnum clp^ ^) (jLoxiL-u^U a_^.Ha]i cAj a ^ ajuoi Ja ^ jxa 

4-<ua 


• RN Entnum 


Entnum AA j-«J' A* jVt t> 0-999 aw ^ j ^ A-> ^ RN Entnum .^* Aj 


A^_ia-X^a A-o_ia 


• S Entnum 


(jil£ ^j-iLsUu-ailj LliLa. Aijiai-Jl 'j. C jIjjIx- 0 jlAjLa .lixj SEntnUm .fAajxxftll 


. Entnum jj^l' 


• SA Entnum 

A.jt.A., 1 ^-o-q j)li JaxujixJi jjxj SAEntnum .^Vu-u-qI' ^ jp^utt Jaxu ji « 

^ . Entnum jj>^' 


• SC Entnum 

4,-iJ-k.L^a <UuS _ Entnum ij^-vxlt <U ja..ii.alt /j. ^glSlt AAaJl j-ixlt ^l-'iryu-l Al-laJ 

• SE Entnum 


<*£ . 0 Vjj aLUj Jjj* Entnum ji£ lit 1 ^ SEEntnum .£ Ji j>-*ii 


• SEEntnum 


^ . 0 aj»j V)j <U£j Entnum uj^Jt a ^ 'A 1 ^ SF Entnum /J&** 


• SR Entnum 
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Entnum 33^Ai 3-^ aA ^ 33'^Ai -Lx^jIaj (JiLa3a ^L'.^-'L-V i 3-° ^aa£ ^jj-N.^11 A-JUii 

AjLiL^. <Uu9 /jja£ A^u9 A^L A3j L; ja^-a-a 0-1 000 3^ Aau9 ■‘UjUj t — Al 3“° *3?"^ Aio ^>9JUj 

• SMEntnum 

^vjva^ a^ . Entnum 33^A' 3^ iA j U ». u aVt ^ 3 j3^* 

• ST Entnum 

Aj^jq-a Aau9 . EntnUm 33^*Al 3"^ oA^j iJSil dlj^-all 3*3 Jaaajla 

• SV Entnum 

. 0 ^ T'j A A <lu <A Entnum 3^' 3^ A' 1 ^ SM Entnum . AA 1 ^ A 33^' 

• TB Entnum 

A.jq)'q-a A-ajs . Entnum At^ A f A^ 3 j 3-A' -taaajiA' 

• TC Entnum 

4-aj5 Entnum JjaA' A^ A <j jjj^ jjxII JjaA A 3.i*j 

• TD Entnum 

4jjjjjL^. ^Uua _ Entnum 3jaA At-^ A ^ J j-^Ai i— 

• TGI 

IA 3j^ A^' TERMINATE A'j 3 ^' aIi^A ^SLuj <_A' a»Jl .i»j TGI .e-AV' aA A^' 

4_aj3 . 0 AlajS 3_A LaJiic. elSl-Al ••'. 3 ; ' AAj ST ART *jA-? 33- L -' 3 A^ a A J ‘ A A*-al' 

• V Entnum 

AA*- A-aji . floating point Auli AiiLili 3 A-*-*^' Entnum jA 3 -^' 3^1 s A* 2 a=a 
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• \NEntnum 


<aj5 . Entnum dull od d ud 2 ^' jjLa'-*iali joc. dull jid 


• XEntnum 

j| dja- j| ^yjy^ dU . EntnUITI ^=> jd-a Ad (JjjISJI dU da . SaVeValUe jAv-a Ad 

• XN1 


App-aaa A-ajS Jadll (_laldail (_i-°Ua-all .Jadll (J-aldall 


• Z1 


Adi (Jjj.aalll ^Uij A_LdjJ jl*J A_aU ji^pll ojSlill 


| dll ^ 


dUll aU^pa _ 22 U J L . llUll (j-l^jJalilal! ^joLaldall JAc. ■ '.-U.J (SNA jddl A-p-dl Aia^ VV22 Jl-aj 

j dUj jjuc.'lll (^^pl (Jldul 22 (*3^)1! jA Ajldl olSA ^9 


• wy 


ad^dl dull jUj ippjai ^.j-va^3 J-iC. j dp 


• W$/Vame 


tPdi dull ,Uj- ja Name dp 


• w*y 


S^pUa ^jac. Aj pc. oliA j -c5 _jjdl idUll ^_£pp (^-ill ddll (_lddall f&j p.pp ^pa-a aAc. j 


indirect addressing 


• W*A/ame 

OJaiUa pc AjpC ollAj _ It all a_liUll ppp (^kll ddl (_ladall ^tU.a pul ^A Name a'-ip 
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\N*$Name 


l.g.TqiL-g] AaSliLa -0 W a 1' L_j]Ui]l -LaAdj]l (JaIaIaII ^»U.a ( au-u) jA Ncirna aA : . lrv 

• W* Parameter 

\N*$Name j' \N*Name j' W*y > cs' 6^ j 



B Sjall ja A A A B .L>»V jll 

# 

B ^ A 4-ij^' 4.-v,ni]| Jj*j A # B ,4-ijj-i 

/ 

B (jic. A ^Aoi <\i'ii iuu A / B /auS 

\ 

B Jz- A J A^lt oiAj A \ B .Integer Division A-<u-aall 

@ 

B A J Modulo Division o«j A @ B .Integer Remainder it Ji44i 


B jAia jjtfl A - B .£j^=> 


B j A ^ja^a iaj A + B .£*?. 

>= ‘GE’ 
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iil!j jjo 0 yA-' VI J B Lp-ic. ^ jLuii ji ^>i£l A £ul£ Ijl 1 A > = B .<_£ jIj-hj ji <j-“ _^Ai 


<= ‘LE’ 

lilli jA 0 -ya-i VJj B Lp-^c. (_5jUyi ji <Jai A Cul£ I ij 1 .iaj A <— B .<_£ jLojj jl (Jal 

> ‘G’ 

c^llj ^c- 0 *^}*j V]j B Cy _^>A1 A 13] "1 juju A > B .Cy ^>A1 

< ‘L’ 

tiilj ^ic. 0 ^*3 Vlj B Lp^c. <Jal A 131 \ juju a < B .(j-a ci^l 

= ‘E’ 

tiil3 ^ic. 0 Vjj B Cy* ^p^c. A Liijl£ 13] 1 .ii*j A — B 

!= ‘NE’ 

c^l]3 c. 0 *^j*3 V]j B O -0 ^p-^ AjiliLk-<i A Liijl£ 13] \ juxj A !— B . -3 <_£ jL^ 

& ‘AND’ 

iii!3 ^ic. 0 ^J*- 3 V]j B j A Cy l£ (jl£ 13] _la3aj 13] \ juju A & B .AjqJVull j 

| ‘OR’ 

^113 _ji p 0 ^j*- 3 V]j jl B jl A (jl^ 13] 1 ^u*j A OR' B .AjUaioll jl 

;4_Ia^^La 

ii^ai-iau^i j' Jja declared i..i.>..] 4 JIH 1 cAijiiii 

STORAGE i- i>j cAjjlS • 

VARIABLE “jAp 4-ul.m-jl LiiljjjuiJi • 

FVARIABLE » m=p. Floating point “UiUi Ailili ol jaij> • 
BVARIABLE ». j4v? i-A^i Boolean jA^' • 

MATRIX “jAp Cili • 
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TABLE • 

QTABLE ». s- 1 ^. Qtables • 

aJI^Ii ^AA AW^j FUNCTION c-i^..i • 

MARK j ASSIGN ^ jAa Transaction Parameters uA 1 ^' A" • 

TRANSFER SUB j COUNT j SPLIT j SELECT j READ j 

;A_JLi]| AlLAH (_A GPSS oAAAl 4-0^^ (_p3^) x "u |, n t — ^ 
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c-Jila Alg- j£i jj dlxui SlSL^-a -1 




il (ja Jfr 


4-ijlj 7±7 L& i. la,\x> c^lLluj ^Jl ^jja.'N.x'x'i^ll (Jj^aJ 

# A-plj 5±3 l_ix1a!| (J^Ij ^Jl (J jj-sa ^llj 

# L_Jx1a 1| ^Jl ^.-\uiXi 300 L-Jj)Uoxiti ^-j-^ ^ ^ S- 3 j)U-a<all 

: GPSS g^Uj^t u^jfr 

; GPSS World Sample File - TURNSTIL . GPS , by Gerard F. Cummings 

ilr * ^ ^ ■*■ * •k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 

* ■ k 

* Turnstile Model * 

* Time is in seconds * 

-k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k-k 


In use 

EQU 

5 

;Mean time 

Range 

EQU 

3 

;Half range 


GENERATE 

7,7 

; People arrive 


QUEUE 

Turn 

; Enter queue 


SEIZE 

Turn 

;Acquire turnstile 


DEPART 

Turn 

; Depart the queue 


ADVANCE 

In use, Range 

;Use turnstile 


RELEASE 

Turn 

; Leave turnstile 


TERMINATE 

1 

;One spectator enters 






GENERATE 


J j . ^ jl] ( Ua ) Transactions jji-UlJl o_n^ GENERATE Block 

AaSIj 7±7 (J£ lilUji qjc. 


QUEUE 
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<d jjill jjj U a jc. DEPART -A'TS' *-* QUEUE 

a*1j Queue Entity jji-kll (jjl£ . tdLiS 3jc. I jjJvin 'jiljV j a*j a_ ia.L'1 I 

Tum U* ^ GPSS 

SEIZE 

^j-a idLlau ' J ^ -a ' 3^1 j J t-i"' ' a (J,aljLLaJ A_l]l (J ^aJJ SEIZE L . 

L—llls (J ^j-a Uatxla (_^l ^La Jl (_£3jJ idCjuJI (JIaAiI ^3 <■ . n..ij |3A j j |jl (JjjLaJI 

SEIZE 

DEPART 

L_Jli Ails j£lii]l lilLikij Aliaiail Facility Vjg SEIZE J*Jaj j' Dt^.' 
^ jiAijyi ^j-a j jl Jaa.V Turn Cy^ jf- Cibj L^^ j tdEj DEPART 

tdUi Ajc- (jjxlioixiil 

ADVANCE 

A Lg l .'"ill (_JA*-la AiQx'uaJ (_£3ll al£Li-a]| (jaj ^3 ADVANCE 

(J LiA/ a_iAj 5±3 t^lUau jiklj aJUJI o3a ^3 j l^j ' 33 j ( tdLiiQ 

A-aJ3 jjj» ' A Ij/i , .,1 adljj ADVANCE ^-iJts ,^3 A_LajU A-a33 1 '.a >A.'u.il \jj| . ; 'Vl 

,E=N Block operands s-JEll lU^- 

RELEASE 

0^)3 jia (jj£j a" Unj ( idLluj ) A.ljgj.u’ill (_J-alx!Lall L. Umj RELEASE ( - 7 dtiS 

SEIZE ^ ‘-dEj (J-qIx1aJ Jiuujj 

TERMINATE 

jixj J-oIxIaII aJI^I XER1VIINAXE a.a^a 

;5l£b^t f 1 j») 

^ja 4_iujjj^)]| ajialill ^a 4 ^^)Lixa .iljjj £1£1 ,^.a 11 AJUill dil 
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File / Open 


jl jjgA -be. 


TURNSTIL 




Open 


jUkl al£L^_dl q, I 


Command / Create Simulation 




Command / START 


-J 1 (J-biuil jl 


300 


ii. 




OK 

300 jjj* JA A j TERMINATE AA 300 jjj* ■be. olSLaAl 
default ls jjjbll ^ «E J) jjjSj GPSS ^ A «ki ^ bi r i g "ni ^jc. . blUbj 

uA A'j ji j^' A l&A ji _A' j«-Aj Tumstil. 1 . 1 report file 

c> Report jA=J fd j jll obUll t> File / Open jAA biEj cjsj ^ l^j^AUla 

. Files of type AjUIAI ijjb^> 


A * A ^ clipboard Aj] A! JA GPSS jjjA 

word processor bUK JA gAijj A A 
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^uiaLL> 

Jj ^r?^' J ^ j* 2 134.023 j' ijji jtu 2 ^' J End Time Vj t> 

lilljl j ])Ll]a A_alii»a Jlllij ^ i-»» j aj«a alil^_xi]| jjjij ) ^)£|jlli]| tdLioj jNi ja 300 

jUi ji jjkN DEPART J QUEUE Jl A j' ^ ('• J' J«J 

j* J L>Jj J Jdall J jUilNI j* j J (Ja-uiJ jjLlxlJl jl <^*-3 |AA j ADVANCE 

Jl jjjiill J dja El Turn Queue Entity jJ-LJ' j4£ J J£}' 

jjx^Axdl ^ LS ^\ jl ij J QUEUE Turn j Queue Entity -j 

(_£^}il jjl-lJ ' ' a jjx J <;>■' lAA j 3 J& J J-lall jj JaiLall 

;5LSl J1D 

U] jj Jillj ending condition of the simulation ol^l^ll yj aJU. t-Jj&Eal 

a lA'U Cp-ixll i*~ 'i a. ^>n ^j>i» j ( J| jiil] SHOW ~ ws . o ' i a^joi tdlj (_£J_i*_a]| ^jjall 

J ja J ^ j JiiAn aJ* Jl dna. (SNA) System Numeric Attributes 

.aJUJI o A J U1 

Jji) t JUll pUiill A^La J) Jiiiui Vjl 

Command / SHOW 

iiaU j status line dak Jc- OK ■ N J AC1 J&l j' .J' J j 

2134.023 <^> jUd' Jkdl jl ^jkc Model Window £ Jail 

«•' jj£ ) aHjll JUAN Jill j-ojd' j-* * jj' J 3 *^ Jd' j utilization J'ddl alUA JIUi 

^JV I J jikLl .Aaji (i all j-a 


Command / SHOW 

689.67 4-JI J 3 *^ '4^ OK Jdkl J FRSTurn J5 I j'_JI jjkL^ Jj 

t_kll ja J jji Ja*>» j* j ( Fractional Busy Time) 

Jakl ^Jljill Nl. Uul jJA Jl j ■>. .^11 
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Command / SHOW 


300 OK ^ N1 4-^' 

^jUL ^.1 idlLo (jVt 

Window / Simulation Window / Facilities Window 

V (jl (l^jLjjla^ (J£ Q.^l ill ^ Cll^Li^-uuli fijiU ^3 

u' ( idle 4 jI$a ^ 4i'j cii3j]| ^ 70% 

) Vj ^A_Lajujj ^c> ^ jx-u±A ^)£liill L^ll±ud] aJiIaaII a.\)^,xaiMI 

(J-oUlLo 


^jlli ^.1 c^^Laci-dl A^. jJ ^jjl ^Ac. 


Window / Simulation Window / Blocks 


Detailed View of the Blocks Window A' j^' d^J' jl^id' ^A^a Iaa j 

(_J^k.All (JjlaA Ijli 301 J (JxlxXaJI jjV tdljj ti ' jl (_Jlx3 (_J-al*ILa AajjV Ajl 
jjl 3-° ' ' ' j_k^aa^ut ^)iaia]| ^3 jaUajll j_j-a A3 300 (J-alxILall (jl j ol£la_dl 

( _ g Kll AAxll (J31J l_l]| jSlI aAsli t _ 5 d\ jJaill .ol£U-tt]l *lill l_l]| jA 1] ^K\l (J ^k-All ^cjjli A&Lii 


jj'iM _^3jia jib Lo£ ol£la_dl ^3 Ij^al jjjLalxlxJl jjl (j-° 3°^'" J)" 11 ' jibj i_a]Ia]I (_J__jaAl 


.l_lll jaII oAsli 3^ 


ll jllxll aAsLi ) ' ■ ^ ^ ' ' I Alii m iC ikl A3 1 ai j5Lk (\a EaII Jail] 




j^! Expressions Window V ja?JI 


Window / Simulation Window / Expressions Window 

a_u£I Label “A=>. “EjaA diljli*JI »^ti ^ 


Number of people 

ji*aJL*]| a Ac. oaaLLj (> Iv^^um lAA N3 L_ii£l Expression field ° j4*^' VU. 
j3ji Ail aI a \ j/^ . - (_J^j dililiill (jA Ail GPSS (jAal^k. Cy* lilUii (jAjJdl 
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( _ s ic. View -LijJai (jVl .dlll)l£ll <ULa. i « ■ -W LS^'j fdlali JJ*A-a 50 J-® J-^ 

Memorize 

lj& ^jli al£U~a]| Aa^. L-iaj| 1 g ^VWn.il ^j^aj J C1]IJa*JI Aa^ ^ya ' s,\ IaAj 

"o^ya alAaJim^U dll JaxJI Aa^jm 

C1]|J_j*JI oAalj _^)£lii]| lJI util JJaluVI j^JJa (_y3 (jjjH ^ ll ^j '» >■ Adt AA*J Ljajl ^)laJJ lic-A 

Label J^ Lj^JI 

Q Content 

LjJ a I jji.1 j Memorize j View ^ Q$Turn LU. j 

l_u£I Label field jjW'll 3-iLa. ^^ia j£l2i]l iilLui Ate. jUaliVI -Lxuj ^jIia S-IALuIa] Allllj 
fj Memorize j View ^ -La^I QT$Turn LU. j Avg Wait 

OK 

A_LujJJ^)]I A-ajIHI (Ja jULkb ^llij A-a£I^)1a 1I V I i _j c> jVl tj ^lvril 

jjAi^ Command / START j*Vl jl^j j OK ^Command / Clear 
25 ( ^=>-Lal l jaUa (_gla. <_£ J^A J al£La*Jl A&lduJ L_aj^ OK fJj 25, NP -J 1 JA? 

4jj±sJI jajL*a 1I sAalj Jaal ^jl 2)51 j j5IaJI lilljj Jiaj ^Jill aL^jouII ,j£Iaa]I lilLid 

(5L*ol <] jiLa 2)5 j jd Ia] ) ..nil Sialj J) jlVnlj 

Window / Simulation Window / Facilities Window 

JJiAl C " 1>v -Jg A*v v i ij L §^)^- I oj-a 25 I^aI^^Ia alSLa-all IaJ 

Command / START 

ej^b^jLUjll aAaU (Jaal Sl£La-aJI «.l$Ajl Ajfr OK (d (j-aj 25, NP -) 1 JA? jlj^fl JjAA^a 

Facilities Window 
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5±3 AjjIj 7 i 4 .ikl lil c** ikj liU (jVI lS ^)- ^ 

J ILL- IaIL jc. Jill a LA j » j jjjlH Custom Command j-Vl fAAA A jx- 

jiA 


Command / Custom 

JUaVI c Lia JaA fS In use EQU 7 JjVl ^)LA 1 L_ n^l ^jl^gAl u^a 

i— u£lj JUll jAdl ^1 (jLjL 

Range EQU 4 

l$j li»a Jll dil jAull jl j* a£LU SHOW j*Vl L w-A LajI IaI ln<A OK LaA ^ 
j j Command / SHOW jLd lIIa Jj ^ jl Jill aA Nl jjiAa Ai ciiL^ a 3 
Status VLJ 1 jJax- J 4 VAI aaLL jl OK fj Range a£' j' lijLA 
.LA Journal Window oAjjaJl aLls j j Va J l SasUU Line 

£ Command / Clear jLlI ADVANCE Block ajaJI c_JIL 1 Lja^ IaL <jj4 
Lgaic. A-JjVI L 5 ^j dISI^aII aJL^. aaxj j A-p Ix^a^kV I cIiIaIaaxJI (jVI OK 

gA-V l Aa.1 Jl j* 300 ASS' jl jAl jjAA A j Command / START jLlI 

CjljLxJI aAsli Jil J alSLa-all ^ JV' J'"~ jL’nl OK J 

Window / Simulation Window / Expressions Window 

Memorized Expressions box j^l ojaA J LjLII A jL*JI lsA ^ 

J jL (j? Ai jl AN OK jL-j jVl s jLc JS3 View ^ j Expression (Jc- AA 
^3 j H. '"ill jl jjjj lAA J jjc.1 j^gJJall j-j L.n jLa Liajl iALL- j>s ,Jc.| jVl j^gjUal] 

Jla (jAaxJ t _ n».ij 33 Ijfc j£] j i_J JlaH dl3 Jl ^3 jjx^LiuJl (_JkA ^Jl (_£AJgJ A3 *La.liJI 

. jJa-a-jaball j-a 

ajjlia]| Wall f \ , Wal L_iakJ Ls£ A1 Jl gjLill aAA jJJ i_jNii.Vl jl LiLjI t # 

l-lsj U£ RESET Command _>»V' 4'L. L A j j Vjljl CilLL-a^Y' j^ VI Jl A j>L 
jlU. J j^jULI ^)A^j Jajuj^LJ ANOVA cl^W^ J 1 ^jl 

L^ljjai] AaV'^aII A-<aJlkJl 
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ja^j L-jjlA SlSl^a -2 


• 1 ^ajCr 


(j£ ^jlj CjLJli-cill . JaJjgiJ C_fljlA ^aLLaJ 

l^^il jujJ 5il ‘-T-liUl .^ijje. \ L_llliall jli V -La^Jl lit ^AjjIjJ Q0zb60 

A-aII^-o (JLa^V ^-llliall AJ^)xSjujJ 11)^3^ £^33^ ^ .AaiSJ} 3il A aH^a\1 

?A-a11^a 200 (jLo^y L_J j)Uoa!' Clia^ll 3 ^ia t A" s ->^ 

:gLoUjJl (j^ajfr 


; GPSS World Sample File - TELEPHON . GPS , by Gerard F. Cummings 

^^^^^^^^^^•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


Telephone System Model 


^^^^^^^^^^^^-k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k-k'k'k'k'k'k'k'k'k'k'k'k'k 


Simple Telephone Simulation 


* 

Time Unit is 

one minute 


Sets 

STORAGE 

2 


Transit 

TABLE 

Ml, .5,1,20 

; Transit times 


GENERATE 

1.667,1 

; Calls arrive 

Again 

GATE SNF 

Sets , Occupied 

; Try for a line 


ENTER 

Sets 

; Connect call 


ADVANCE 

3,1 

; Speak for 3+/-1 min 


LEAVE 

Sets 

; Free a line 


TABULATE 

Transit 

; Tabulate transit tiim 


TERMINATE 

1 

; Remove a transaction 

Occupied 

ADVANCE 

5,1 

;Wait 5 minutes 


TRANSFER 

, Again 

; Try again 


-k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k-k'k'k'k'k'k'k'k'k'k'k'k'k 
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STORAGE 

jjilil] jJa±. Juul ciixA^aj 2 nK Storage Entity Sets uJp^' 


TABLE 


cS^' j cjUKJI t> j] lSj' ^ T able Transit el j^' 

LS^ M SNA A-xUall jji (Ji3 O^ujIj -0 ^Ac. Lilc-lij 

(j-a Ajl.g.n] g_i 1 LAI ^ <JAJ (j,a C—illJai] jjjiikjLxill dl3 (_j!LaJ (Jj.la_l ]VI1 " ^tiaj]| 

.lLo-eII 


GENERATE 


.AjjIj J Q0d=60 J5 -iljJ 4-all^a (_)!LaJ (TatsCLa 


GATE 


5 ^ uj^ ^juo ( J >^) Occupied yd' lU*^' GATE Block 

L—llUa (Jj-aj ^A j AjiLui (j^*S.xAl CjUjI£ LaAiC. l“ I.Kj IjlAj 

_L_Akll oAc.\ (Jjs jl Ivi'Afl AjIc. 


ENTER 

GATE (J5ta. (_j-a ^xsJ (_l-al*ILtt]l (jp ^alWuN' ^ Q j-y.a" dll-la. j (j-a J jl Q Clljl£ El 
diil£ E) U 2«Jp^ ^Vu/i Ia^jj ENTER Block J!j Block 
l$' jjj* up '-^j GATE Block JNi. 

.^UUj JiUi ENTER Block JNa. ^ J^UUi 

ADVANCE 
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j ADVANCE Block ^ J^a2 (VdllJI ) JoUUI jU a jjj- ^ ^ 
_ol£L^a]l Cy*^) ^y^. L . i a " u,, ..b CsjIj 180 i 60 a .all 


LEAVE 

(jj jkjll <£■ j-a-^-a CjIa^. j A^.1 (Jat.-^j |AA jli LEAVE Block SaIUs (JA*la (J_jk.A Aic. 

.AjAa* i—k ^j2j J (JlLaJ Vi I ^\ ^)kl (_J-alx!La] ajijla 

TABULATE 

^LallLall Ala jV ^ J jSjII Jl Vdl£* J > TABULATE Block ^ 

Table Transit ^ 


TERMINATE 


.^UJl JUS) ^ -il£UJl t> (Uall^a ) UaUla Jjjj TERMINATE Block ^ 


ADVANCE 

JjU as jjkj Occupied ^ds-dl j ADVANCE Block J' ^ ^21 <_U*idl 

Storage uJA^' eiHH Vi 0 * ( ^ jA Jai ) jj jli aA^.j ^^ic. J j^U I Jdij 
.<_$ a j* c-iikll JjUj j' Vliaa jUkiNI j JVij ^ j Entity Sets 


TRANSFER 

Va^b^dl GATE Block s4* Jl cUUia J£ TRANSFER Block ^ 

CjUjI£ A f- j ^ ^ j)^a jj^kj ft Kj ^_lc- ^3 (_J-aUla]| (JjLiJ lilliA i * ' w Again 

C1]|aj dlLdlkdl (jjLalxldl ^VjA _A-allkdl ^ 'U-i Al*J l_l]l_UI (j! ^)ki ^ '» -a ' jj jk bl 
jda-allj GATE Block <-_llla (jli (J jilla (j jJ-akl l (j-a (_]£ AjAa>. *■ _ ll l A Aa*.j lij .^aJJ jdj 
VaNxlb ADVANCE Block ^ ^ jUkbNl aL. j. Again CaNxlb 
GATE k_Jli IajIc. AiV (J-alxidl jli jaiIa!' Iaa a*j Iaajaj jjiliA 5 oA-d Occupied 
jikli aliA^jj GATE Block ^aIIS jbi V^ldl CibiLlI <_$ jk.1 a j& Block 

9 AxjoiJ (j jk-a CJjjl££ i“ A-a ' i ajlgJl bj Ik jl _al£L^-dl jaL*J yj A^dlkbl (_Jj-aJ 


516 



Ja AiL-al A n. .' i (_£3ll J'‘ 7* ?.l^)al (_)g ■ all (_jx Cj^.' ‘ 11 

L_ llllll ^3 ol£Lax 5 0 Aa 1 lj^)jajjj (j33jlxJI (jjLalxSdl (jli (_jx A_xll^x 

CiLJlUl 33 c. Jlaj Ua jjLUiJI jui&j Occupied Vj51*1j (d*xll ADVANCE Block 

.l$J3lc.j jlalli 

<]jL^a]| cjUKJl JjJa (jc. AE-aLa CiLajLt-a ^ciii TABLE statement 

^L-iax a.lij jj-a i , • Lijli ^jAalxldl (_}j3 o^iiLlxs Nil SNA Alj3aJ l3^Aj 

.^jLallkx (_]La£^/ L—lllla AJjijjxJ (_£3]| dl3^j]l j^jja A_li}£] 

:Sl£la^t »1 j») 


jllkl jl^aJl File / Open lSjC*-* jjjsj aJjjj ot5la_dl «.\ 

Command / jV^Ia ol£U^ll < 3 k. c_iaj IA 3 *jj Open ^TELEPHON 

Create Simulation 


-1=*-^' fd 200 -a 1 Jalu^' J jaJI j Command / START ^ 

Jlaj IA j TERMINATE Block cU*ia 200 jjj-* ^*a ®t5Ux]l ^ . g . v^O K 
j; ~nVaitl i »L1 jjjSJ AjIj£j GPSS I— Sjjau ol^la-all Ajlgj Aic. .A_x]l£x 200 (Jtx^j 

.jj J&l' eiatj ^ j lKA 1 ja-^a j Telephon. 1 . 1 


:gciUIIl ^uiaLLo 


^ j V2HJI cj jx a!}33 359.16 u' l£ N jC*-d' ls* End Time Vu3 

idE J o3A jj-a A3. 1^)3 (j^lj A qV'A ^ ^JaxJja: (_£^al dll^j-a al^Laxll 03lc.l ' » '^2 ( )( ) 

o jiiall Jjla ^ ja Al^iia cjLijlx^ 0 . Ja ». j Transit Table Jj-^aJI ^1^*11 

^J| A3J33 9.5 Cy* (_1^ CllS^xiujI dlLall^all » I-»» ^ jjl ^i. _A3all£x (_)La£^/ L_lllJall lft3alj 

.(jjE jll e-L-aj ^AC- mk 33 j/'A o3A (jx j!i£l dlls jl dl3jat.Ua' CljLdlkx idljA jl 
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;5 \S\^a1\ J^lJ 


a! j JJI j the ending condition of the simulation ol^U^ll J=> >i jV' 
Expressions “EjfJI ejljb*JI sialj ^.iVuai j jjJdl siaU (Jial t^Ldl Jail! jj Jdl 
V jl System Numeric Attributes Jkull aj-^' Jl Jinl Window 

jllkl cal£L^-<i]l AjI^j ^j-gj i^y* 


Window / Simulation Window / Expressions Window 


Jj Jjp^' J Edit Expressions Window jj j=ci eiaU Jd 

J' J^j I A AC1 Expression field a!^ J j Time Label field 
utilization Jl jh±A jVl Memorize j View J^ Jai^al « JUJI j* Jl 
VJI Label field VU. Jj jljaJI J (t_dl j* *1 jj5) ^Jl iaj=^ 

_j JUJI Vudl JvlJ Expression field ‘-'I j4*^' a!^ Jj Util -j 
lJ' (> Jl i Uc.j ' jj^I j Memorize Jc- j View Jc- -ki^l jSRSSets 

_j Ji^Ji 4 _aJ| Ja£LoiI Label field VLk Jj jl jaJI jjjAko ^ja n. vilg.ll Jak Ja 
_j JL2I Vudl Jjui^l Expression field VU. Jj Avg. Call Time 

jj* j Ua jUdl OK J _ Memorize J& j View Jc- dai.jal jSTSSets 

JjjJl jajl J (.>« J- JE I^Aj 83% AjllxS Ij -LajJ-rkll jl (_£jjj * kll ja a ja£ 

. jj aiilj J» 'I J jA° J jjjUall ^3 jallll jti 


jlikl idlLajijJI ial jj jiaxJ 'I 


Window / Simulation Window / Storages Window 

l$J Ujl JiaN Storages Window Detail View dwj^' S ^E1 J=^ J 3 *^ |iA 
(Min and Max values) J*J' j JEEI djUNdl j* . 83% E^jI Ea -E J 3 ^' 

Ja JaaJI ja 2 jl 1 j *— Clilajl tdliA jl£ ol£La_dl ^_a jl j J j jk_dl 

j jAaJI ’iiaE ' w*a |j| _ JiaLij jdl ^»jdl jaEmII ’iiaE]l (J^l ^a J ji^ll j j-a*JI ^^klLul 4 SJ ^jx^La 

jllkl idiLdtUI 4laS <i«jV L^jl jSil' (7 jaJI ,j ji^a Table Window 


Window / Simulation Window / Table Window 
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Transit * aKH liili ~aki ^ all oIa Jaia a^.Ij (Jj^ a^.jj -Ll L "\T'j 

jja j -laau jla i(Jal£ jJ5j.*n (JjiaJI (_£JJ aiiLill _J}& 1 (j-a -^tj OK jtikj t^iViall 

Expressions ji?Wi]l ^ ST SNA -j j* 2.99 j* ejUllUl 

oisli ^ OAUij la£ <Sib 14.27 J* Ca]l^a]l oAc.\ !CaLi ,jaj]l Joaujla (j^ljWindOW 

La LI A-a]l^a]l l_ALi o jlc.y l-i?- L>°j 'j^'b (jj.'^All jl Table Window Jj-iaJI 


. _L ^ ^ ^c. IL^ j Ll^a .'.'.a LjL^II ciul£ ^ 


jL^] 4 Transactions jJc-liidl ^ <^1 jVl j^Lil 

Window / Simulation Window / Blocks Window 

L-ilk Sale.) IjjiLjj jjj j 1 5 4_il is*.V Blocks Window ^'j^l «iiL aiA 
Entry Count ^ ^ aJI]l Jji.a j'LS jAii 



Figure 2 — 1. Blocks Window Detailed View Showing TRANSFER Block. 

ADVANCE <- r ‘ka Ijii.^ jAll Transaction j^LLdl ^ ,^1 il ?La cicl^j ^ill la 
LoaiI .A-ak^ 1 200 Laa c±j^=J 561! (ciiLJl^all ijjlc.) jUaiiV ) Block 
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l C trl+Alt+1 Blocks Window ^'j^' 

jjjnlUa a .3c. ?diAaj (_£^]La Clj^ALoj (_}a i'aya 20 jl 15 LIE (Jxsl iljjAi a^xL. "ajl^L. 
a.3C L_iUa]l a^lcl j y L’nNfl Aj ^jiaaua ll» j J CllLallEd] 

^ (Jakj i-llj] _A_La jjoij El oAC. jj- 0 Lgj-lALLaj f.l^)^l a-ilcL ^ajil l i^joi Clll^a 

Model j Journal j Blocks ^'jj 

^ ULl^ lAlikia. j£\ ^Lj Expressions Window dJ j4*^' ^ 

Active -IaAi]l JA*idl ^ j L^j! ja ^El j call number VJLL2I ^ j AiLjal 

jtii) ‘ Transaction number 

Window / Simulation Window / Expressions Window 

lAj Call no t_±^' Label field ^ djljL*JI jlj^ ^ 

JA? Memorize ^ j View ^Ja\ XN1 Expression field 

al£Li-a]l La l ' IXq-s. ^j]I J tajdu A L^a-i El djIjLaJI ^ JU.IU. aELill JIEI 

jjjUjII J£ jj^h ^*jj I jjaJ view £ Expression h; . A a_LjA^ s jLc 
_AjjL^aa.yt djbl^*ll jL^jj Transactions jA“WLJI J5 j-* o-»R"nl OK 

j^l Main Menu J' 

Command / Clear 

^ J^Vl 4 -ilUll <jj 3 ajlill Llj^ Blocks Window ‘-A' A' j 

The j The TRANSFER Block <> TRANSFER ^ > «^ll j 
j Journal j Blocks ^Nill El^l Llj^ £ Place Icon in the Debug Toolbar 

jlk) l^l^LEa AVs ^ j ci±i^j Expressions 

Command / START 

-lie t— EjTua al£A,aH OK h».i.>i) J 1000,NP -J ^.J^n-VI . 1^.1 jll (Jaj jjAL-a ^ij 
Continue *' 51 El J^l . l^cLi ' La. I^a j i_i1LII (J aJ jLa-a J jl 

al£L^aJl l^_i3 <■ '<& jjj aj-a (J£ dll J>a SAC. AaLxll aiA jj£ Ctfi+Alt+C ^ 5 ^ adljj 

L_2lJa ^Ic. jl£ La t-a3jill jLidi al£laaJI Stop Condition t-a3jjll -h jL CLiaL 
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Journal NoN' ahaU A trace messages iS^j ^bii A=dy jl 
Stopped <— *S. A-dl lULclJ] Transaction number <_U*bd' ^ j jA j Window 
£ i. A JaSa ja.1 j GENERATE Block A A Ail dip. 4 Transaction 

dulS lil LxiiSj ^ (jl A-a]1^a]| ^^Ic. ^ (J^Ulftlt ^ 5 ^) A-Lajujl (J^ ^ 

£^a1] 4^3 jIlo CIiLaII^-o 

The Jt- ■ A Blocks Window A A ajiiU A* 4_iJ jl\\ ijd AA jVl be. .a 

ial jj <Ja 5 t £ _ The Remove Icon in the Debug Toolbar A^ j Transfer Block 

Expressions jBlocks 

. Ctrl+Alt+C A^ AdJolb lillij al£U^JI t.\ j=4.l A j-aloil 

Storages Window Non- ahaU J 5 ld i> siSUAI A' A 

AN Detailed View 

Window / Simulation Window / Storages Window 

AN Main Menu AA A' *baUll j 

Edit / Entity Details 

Non-Detailed View abaU A*ib 
A^bl 4 (_Ay A J a^jddxJl 4**'' ^ ja*]I (jVI jaLuLJ 

Window / Simulation Window / Table Window 

A iaiA villil jAUill A * u -*"* tA -J -0 ^ -Quip bqQ 4jl 4~* J 

OK 

4 Ibd ejaj A aJ' A=*d' AAj AAA lS j' A c V) jaG Transit Jj^N' 

l * n.nj IjlA ' » la J OjdLlxs ^LaAdJI Jc AWA^ A 1 j' A° ^ 1 '***' .' 
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Jaa ■ ><\ aJIx 3 aislj ,(jljj) (j-a Ja^Jaa. \ •*■ '' Jajjaa. LlLjal IjLa 

jlikl ^ OK fj Command / Clear j^' ^ The Storages Window J^- 

jl j Command /Custom 
OK fj Sets Storage 4 

yA? Command / START a.“ iKlui ELa _La^Lxk Ji^C. 13 a 

OK^^'^ 1000 

Ail A^J A-aII^aII (J ^Lal ^^Aa!! tIIj i^jLoill (J^l -La j)j-a*s AaIIxSI 

L_lllS (jl A^LuILuj (T-^a^d! Ig.KA’i ^5 L_lll jfil\ ^31 ^11 (JjJaSl 

u' J^J .4^' ^ u^> c> g?> uV i2jj <2 TRANSFER Block 

(^113 j A.jUx^aakl AAJ^LaJ 13 a A-iA^)J ^ 1~\1 AAJA^Jl .AajLuJI (J£Iaaa]| (JS dlll^l -Laj)J-a*s AjlJ^jI 

ANOVA Command j*Vb 
# 0jUii3l (j^)L3 J -La j)E^ Aj^Ij 
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AjjjJ 4**\ja* Qjjaj SI -3 




/o^.j 1000 Cy* jjjp^ll .Uc-^fuil 4 jjjJ 4j ^Vn ^t!lLo 

(Jj-bu (j! (_g\ j 1000 *- V^.u^'l ^^jLujiLa JLu^Ijj 53 j 40 cj^ t—illall 

jl 800 ^ (jl£ 131^ ( S^j 1000 j ^ l . 

(_]j x^^ll lead time ^ ^ ^ cl) -0 ,) e ^^ju-u^\J 4 _uia^. ^L)a u (_)-a*j A^^uiil di!3J (_]«i*j £j^ 

(J-taSJ ^1 (jl^ 13) L<u3 200 oAa! (jj^'s.^1) ^UaJ ^U> ..laJj 4-liliall 

stockouts 

tgc^UjJl (Ja jfr 


; GPSS World Sample File - PERIODIC . GPS , by Gerard F. Cummings 

'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 
•k 

* Periodic Review Inventory Model 

★ 

* Time units are in days 

★ 

^kkkkkkkkkkkkkk^^^k^^^k^k^k^k^k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


* Definitions of non block entities 



RMULT 

39941 

Stock 

STORAGE 

10000 

Stock 

TABLE 

S$Stock, 100, 100 

Orderqty 

VARIABLE 

Target-S$Stock 

Demand 

VARIABLE 

RN1024+4O 

Target 

EQU 

1000 

Reorder 

EQU 

800 


'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


Warehouse can hold 10000 
,20 ; Table for inventory amts 

; Order quantity 
; Daily demand 
; Initial stock level 
; Reorder point 

•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


* The reorder process 


GENERATE 
TEST L 
ASSIGN 

Custwait ADVANCE 
ENTER 

Skip TERMINATE 


5 , , , , 1 

S$Stock, Reorder , Skip ; 
2,V$0rderqty ; 

5 

Stock, P2 ; 




Review xact, Priority=l 
Is stock < Reorderpt 
Parameter 2=Order quantity 
Lead time is 5 days 
Stock increases by P2 
Ordering xact is finished 

•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 
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* The daily demand 

decrements quantity 

on hand 

GENERATE 

1 

; Daily demand transaction 

ASSIGN 

demand 

1 , V$ Demand 

; Parameter l(Pl)=daily 

TABULATE 

Stock 

; Record daily stock 

TEST GE 

S$Stock,Pl, Stockout 

; Can order be filled 

LEAVE 

Stock, PI 

; Remove demand from stock 

TERMINATE 

1 

; Daily timer 

Stockout TERMINATE 

1 

; Daily timer 

* Initialize the inventory 

GENERATE 

,,,1,10 

; Set initial stock 

ENTER 

Stock, Target 

; Set init stock level=target 


TERMINATE ;Xact is terminated 

^^^^^^^^^^^^^^^^^•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


; L-iuaj 


RMULT 

jJxlJI jilli (__}iA-S3 1 ®l /Llll dldcNI dlj-a si jj ^ - -d 1 ^)-aVI IdA 

GPSS J> ANOVA j-l e'd^j ^ u-L-V ' lM; sl£UJI J <c^2l 


STORAGE 

ls^' j 10000 <1 CnJ-i& l Storage Entity Stock jjjp^ CS^ 

U] jLoj Ail ilua> warehouse j ajKII a*^4I J4«jj lS- 4*-!' dw j=^' o* 

Storage jj^-4' ijji^ .*— a igu^l l jjJA^I Cf- uk ijJ^^ ^L^l 

JUJI jiLobO jli l-A^J (_£ ^jjoL^ jLall A-^, w'uu 1 W'u^ll 

S$ Stock SNA sl£UJI J5U. j3 


TABLE 


ijJ^ t *»ll 2 ^=jj Stock Jj^?- 


ORDERQTY 
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'j ■all 4_La£ Target L a ^^'u.'^U 41 ^jijoi-a ^A j ' g 3i-« j-a]l 4 

stock on hand 


DEMAND 

<j4l y*Ji @ <-i4*ll .AjjLAxs Cli^Lsl^bj 0A^.j 63 J' 40 cl) -0 J ) )* ^ • J S—liUl 

J] 999 j 0 JA4' t> A' j4«JI ^jll modulo arithmetic ^4]' ^ ^4121 

4-llc. 1 ^3^)11 40 Ajjl^_ill A,-y \\ ill ^lc- j 23 j 0 JM> 

V$Demand aA^2' SNA <4JiiU 2i^| ^ 


TARGET 

UjL^ ^ j jSj Target target stock level t -* V u ^ 1 jjJAA lsA-^ 

L-liUI a^Lc-l 4Al^)Ja ^Ic. C_ljAj .lie. ^aVI 2* ?• . f.LoA U ''•Vi . .'I J 000 

reorder scheme 


REORDER 

U L£ 800 4 ajjL^ dix^jj Reorder IaUu^j reorder point »A4 4-lAi 

' _ 'U4I a^lc-l <i^Ja ^ic. Aic. (_l^-aul 2* T~ j ajSll aLajail »' ■Vi ■ .t IIjLjj 

reorder scheme 

^ Transactions j£\ t_a j * j All dAiNdl J) jh±^ 

GENERATE 

c> .6^1=^ <42 5 J4 i Transaction jAdcUi J jj GENERATE Block '-N'4 

a_Jlii jj'ulJ (_j2jCLa LiA _ol£A_2l 4_nxsj o.i^^£ ^ j2l U ' ^ - . i i _ \ l'ir.1 , -^ 3 OVI 

■lie. i_lliall a 2c. I J j j 21 jloi»a _J [ .'“'V' al£Li-a jaLjl 4 ■ GENERATE 

_JaSa 4 V nII 


TEST 
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4-aja diil£ li) li&j V J (_ L_Akll sjlc.1 jjl£ lij LaA awj TEST Block 
jjA? <%j] <4 j Skip J] jai Jil.il! JA*UI jji Vlj Reorder t> Jal S$Stock 

,i_Ak Oilc- j sl£La^a 


ASSIGN 

up reorder condition ^ TEST Block 44“ 'J 

parameter 2 4*-^' liA J ASSIGN Block s->kall J^ c> <-U*kJ' 

L^ila jL*j ^_ill aa*£ 1I JxsUidl 'ijnumber 2 

ADVANCE 

\\h\\ J ^Ljl 5 ^)3-Vl \ ) L—llAall _Ia^}juJ c } i£^ 

.L-ilkll s> I j* jajV JlA- 71 (jJ-UixJl j! JiaN order lead time 


ENTER 


c ENTER Block s-JIS J^aj J-adcLdl Ji ^bl a*j l-ALII J j^j av-- 
parameter number 2 2 <^J 4^' “44' S$ Stock 4^ 

TERMINATE 


ilic. ) Termination Count *47' ^ oalSj) Jjaj Transactions ^4} 

(ol£L^_xJl Ajl^J Ja^jjJu (jjjixA ~ A^“i . .n J^j^l 


GENERATE 


ASSIGN 


JxslxILall 1 ~1» A' ^2 £j_ia (^ajAl 


AIA1 


TABULATE 
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JP jj ^ TEA! l sj j^' £ j- 1 ^' TABULATE Block 

CjCila !_$] 

TEST 

L_iik]| L >alj ^ j Eli stockout uALi c> t3^y TEST Block 

Stockout — ^ ^2^11 yd] JA*2d' lU jjj 

LEAVE 

L .2J-2 I j'^Aj S$ Stock u* o^i ePAdd' up ‘-^ uju^' u^ 

( operand B ) B 1 pj p*AI u^A j LEAVE Block -d E *j 

TERMINATE 

fjj 'u^> 1 Termination Count *PA/I -2-^ u^j Lpmdl ,^-y 

sl£U- 

TERMINATE 

yr * jj <J«Uia j*A El Ala Stockout > jlE p*AI TERMINATE Block 

Ajlla (jl 

GENERATE 

&aA "o\£*\.^.a\\ ajIjij Aic. .1^.1 j (J-aljtiLo GENERATE L_illHi liA 

(JlaJJ V L5^ 4. jU>aM ^Ac-I AJj 

ENTER 

ENTER Block initializing Transaction yP->A' lU*sJI 

ol£AAI AjIaj Ate- i. Jjjoixd] S$ Stock AP 

TERMINATE 
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aIac. (j-aliil (jjAj ^gEv-dl (_J-al*ILtt]l ^.g. n 


; ■ " '' E ^ X; ^ 


jj£Lal ^3 A^l ja]E (jAlaECLa oAxl ^-ajoiJ GPSS ul^ j»Edl «^EII dE A^a^)EI dli] Xr. ^Jc. 

Aa5Ia 1I (j-a (_j£ AaC- jjlalx!La]l a] jAA ^A |AA ^3 _A_lLa j 4 X ^ 1 ^1 AAC- ol^d^all ^^3 A-dlda 

A] jij Jc-Vt *>T ^ . jALUUI t> AiHd £l jj| AiiNi aIja ^Ij GENERATE A 

^aEl A l.'^-n. AaJj .J-aVI ^E^l IaI i— aIUI SaIc-Ij A El Ax^IjE j»EI Ajoid. (_ (TalxILa 

^ ^-a^El L-aIIEI I ^al-LaJ IaA ^jAaECLa]! E. I a.^^J| ^^3 # (j^^da]l £-a a. - Aa ^A j L_llLdl _l ■ > 

(JjAsa AaTLII jjjiiA (_Jas 4AasI£ 4_lu£]I dul£ IaI ^jj^jA El (j-« dlA&. ^ j]I Aa^I _ jl ^2 I j.\ u "j 
A_aia 3 ,* .A-aJ jaA.VI ?._)^Jl (^ E jaEI AAi. j]l (TEalaEI . Stock (J J-^El jjjdEI (_£jA*jLa 

I— 1 * i GalalLa (Jjl (j jN ‘ 11 “El a5Ea A_lLd3l Al Lajt _'j oA^j 1000 E ^aIaa!! (jjJ)dEI 

Active Transaction 


Storage Entity jJA-E' Cy^ ^EEi lsTE-EI .<»jEI ^ Ea t>j^' EjIa^j 
S$ S tock SNA c> kE^ i T«-»v; a^aEI 0 aa j JEJI jj jdEI (_s _>Ei* Jid Stock 
oEuaiEI ^»aE| .,^-ajA]| (jjjEEl (_£jAjoiE (^jIj^A ^jA-a Stock ^g-a^aEI (Jj-iEI 

(jjA^a ^dE Target E ^aj-eJI Ia$J Ia^. ja^ jAE*^ JEa Reorder j Target 
a a vi , J j L—iUall SaIc-I <■ _ ' # u "j ^El ^ jj a El ^jjaA Reorder j *■ sa^EaEI (jj^i-all 

-L g J^.1 (JaIaa 1 . a.X^’j.ni ^_£] ^]L*^a]| oAA JAA*A Aj j£joiA ' ' Aaauj| dll jAxla 


;Sl£b^II fl j»l 


jlikl jlj^Jl (jj-E^a File / Open jtikl ^jLl*Ai]l JAjiill aJjAj al£U^Jl (.] J^.y 
Command / Create jE^I ^ al^U^]l a! jj jaaa*j Open i=Edl 3 PERIODIC 
<^ja]E l Jaa jl jaJI jjAda j Command / START jE^I ^a Simulation 
a] jA ol£Li-a]l ?.I^AaJ AaE. t,^ajA L_illa 200 (3A^ AaA ol£L^_dl ^.g.'ii'ij.a OK Jaidal 200 

.EaIIIa jajSaII o^jxaj . Periodic. 1.1 viLlI ^ jajSa ^EjaII 


;gciklIM 4^jjaLLa 
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A A A^*y A A A' eiAA' J* tiA UjA^' f^A jl A 3 jj Stock JjA' 
lA j' Ay j 300 c> J3' <1 j^a ^jj AJ a^A Ail Jaa.!5lj l*£ outage 

a^- 3 ^q ^aUa_l]| 

;5l£b^t Jib 

CIj^aLuIaI o^bIj \\ V jl ^)j^)SlJl Jll j ^a]|j AjI^j aJU. i Qxxi^’uxi i\ 

. (j 


Window / Simulation Window / Expressions Window 

A' Label >A A eJjA a A A 

No. Stockouts 

A- -Li^bl stock outages aaUIj 1A NSStockout A' eJ JA A j 

maximum stock level A Memorize A j View 

aA' ajU. Aj Max Stock -y “AJI J^A' Label Ac. j'A' iijA-a A 
Memorize A J_ View A -^ j3 ' SMSStock -y VA' JaA' 

LA' Jaa' Label VU. A current stock level A^' u j>A' lSjAi* A' 
A J View A uVI SSStock -y Jalj jAAll Aj j Stock -y A' 
A Al jA' 4-A. j Day A > A VU. a ‘f A' A ' A 3 -' A^Al Memorize 
A Llk OK A ' A Memorize A J View A £ AC1 

jjjyAI stockouts jjA^' a^c. AJ a outages jjA^' u^j A 

L£ A* A' Aj ot^LAl J!A. jjjAl AJ a^ Max Stock 

jl, n^slj Ailc. (Jx^^k i ^21 

Window / Simulation Window / Table Window 

OK -iaXjJal Jl^.1 a (J a^ AjI LaJa 
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4jJ)*s.a 11 £jLjaJl ^^3 (J.Ioxa'1 (JIaII (JjaJ l^& j 785.45 (JjJ^aII (_£_j]Loia -LajujjlLc ^jl Jo^V 

StOCk J jA^. ftl ^1 -v a\\ t^aUaJl 4. 3 KM ^^IjAa j£t> j 


oa-M qI£1^.a11 \a±i jxj, j iCjljUxll SasU aaLaj cIp^j ^ jJI l_j3I^a h>ijl 

100, NP -j 1 l)A^' j'j^' Command / START j^) .fjJ 100 

^a^J 4 _±a]| £A^jj L5^ J ClAjLiMl jui Iuj ( OK J^^-l j^SLl a] ^jV ^.Wl NP) 

£^^Jl ^ja (JaIxIaII AjIaMI Jlic. tA.J^ajxAiJ Ia^. qIKI^aII A-lLkUl AJaxJI ^)A A-l^UjaVI 

?ji J* . Stock ^ 3 -^' Storage Entity jjp^' 

^3 a] iUo oaIc-I (JaIxJa ^jiaL^. (J£j ^A^aMI (^JA Jojuj jVI £^^Jl L5^ (JaIxILa 

(JjA^Jl ^JASlj cjlsl ^alM A.xaia^s A*J VI J)WnV L-llUl &aIc-I # ^A ^aMI LP £^^Jl 

. Expressions jW^' j Tables 

^jUi ^.1 4(3j-^a1I A£_u 1 a]| ^3 L_lll ^ill oasIj jVI ll 

Window / Simulation Window / Blocks Window 


^jJaIxIaII J^^a] ^_K]| AAxll ^jJALoj lAA 


•» Peiiodic.l:4 - BLOCK ENTITIES 


Location | ^| 1 ^ I B | (D | jl | B | 5 1 

Find Continue Halt Step Place Remove 



(T— ^AaII Ag xxiaII ( ^3 L_lll ^ aII oAsti 


jlli.1 j OK j^-' £ Command / Clear j^-' ‘ ijj*- ^-a 

OK j 100, NP -} 1 JA^' J ^ j Command / START 
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.W jJ JiaLoiJ 4 al^l a \\ A^ILlJI CjUaLui ill c qVi-s.^ 


.o-^j 600 J! 4-iikll <Jaijj a^a-j 800 <^j i S^lLai-tt]| i_J^)^ |(jj^)-aj 

_0jllill jjli 
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Cxh jj 


dl£l^4 -4 


1£2LaJ) jfr 


overhaul 4gjj2l 4ilu.-»l\ ^.1 j (J2x. (jjj^aii s^.2 ^5lj^a) 4_4 jj ^a~ll 


4j^)j 2I 4 '1 n — »\\ ^ U->. ^_3 4 jU^)j*u d]L^.5lj-alj ^aLlSllj 3j 4 d ' 4 '' ; - j 4ji^j]| 

AxJJjoJI dlL^^L-a^M .l^JLaSV 4c-Loi JQil ^ .J*'' ‘ L ' J 4c-Loi 40±8 J5 l-iil 0 

15±5 (JJ*22j ^4 90±10 J5 lS^J 4jj 3 j' jj^ JJJXJ Jla 

j^)i!Lail J 4 £.Lj: 5il l£ l) ‘ -** ' 4_plc. 4 il j - ^-. J ^ll2j ^21 6 .44l3d 

ajfrJ)} 4jjj 2I 4iU-oll j c. £tjL-a2l ^ 4 jL J asVl Ifl clpWjl' “ j^?-' ‘^- i 120±30 


.JLSjjll 


.f 50 “42 ^ jjl' (_!■*£• 

4-adi. ^3 jiklull J — ' ilk^ajll (J-alc- 421x3 


-3 

-4 


;gu»Uj2l (j^ajfr 


; GPSS World Sample File - TVREPAIR.GPS, by Gerard F. Cummings 

•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 

* Television Maintenance Man Model * 

^^^^^^^^^^^^^^^^'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 

* Repair of rented sets, one each week * 

* Time unit is one minute * 

^^^^^^^•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


GENERATE 

2400,480,, , 1 

; Overhaul of a rented set 

QUEUE 

Overhaul 

; Queue for service 

QUEUE 

All j obs 

;Collect global statistics 

SEIZE 

Maintenance 

; Obtain TV repairman 

DEPART 

Overhaul 

; Leave queue for man 

DEPART 

All j obs 

;Collect global statistics 

ADVANCE 

600, 60 

; Complete job 10+/-1 hours 

RELEASE 

Maintenance 

; Free repairman 

TERMINATE 


; Remove one transaction 




On the spot repairs 

GENERATE 90, 10,,, 3 


; On-the-spot repairs 
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QUEUE 

Spot 

QUEUE 

All j obs 

PREEMPT 

Maintenance, PR 

DEPART 

Spot 

DEPART 

All j obs 

ADVANCE 

15,5 

RETURN 

Maintenance 

TERMINATE 



; Queue for spot repairs 
/Collect global statistics 
; Get the TV repairman 
/Depart the 'spot' queue 
/Collect global statistics 
/Time for tuning/f use/f ault 
/ Free maintenance man 


kkkkkkkkkkkkkk'kk'kk'kk'k'k'k k'kk'kk'kkkkkkkkkkkkkkkkk'kk'kk'kk'kk'k'k'kk'kkkkkkk 


* Normal repairs on customer owned 


GENERATE 

300 , 60 , , ,2 

QUEUE 

Service 

QUEUE 

All j obs 

PREEMPT 

Maintenance, PR 

DEPART 

Service 

DEPART 

All j obs 

ADVANCE 

120,30 

RETURN 

Maintenance 

TERMINATE 

'kkkkkkkkkkkkkkk'kk'kk 

'kk'k'k'kk'k'k'kk'kkkkk' 

GENERATE 

480 

TERMINATE 

1 

* Day counter 

'kkkkkkkkkkkkkkk'k'k'kk 

'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k' 

* Tables of queue 

statistics 

Overhaul QTABLE 

Overhaul, 10,10 

Spot QTABLE 

Spot, 10,10,20 

Service QTABLE 

Service, 10,10,: 

All jobs QTABLE 

Alljobs, 10,10,: 




sets 

/Normal TV Repairs 
/Queue for service 
/Collect global statistics 
/ Preempt maintenance man 
/Depart the 'service' queue 
/Collect global statistics 
/Normal service time 
/Release the man 

kkkkkkkkkk'kk'k'k'kk'kk'kk'k'k'kk'kkkkkkk 

/ One xact each 8 hr . day 

kkkkkkkkkkkk'k'k'k'k'kk'kk'kk'kk'kkkkkkk 

,20 

20 

20 

kkkkkkkkkkk'k'k'k'kk'k'k'k'k'k'k'kk'kkkkkkk 




GENERATE 


^3 IdA d] Adjjd Adldj-^a ^liid ,^d]| 6 3 $-^ I ^jjLal*lLa]| 

(_Jsl odA .(Jjdlddllj _<c.1_ui 40 (J5 


.1 
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QUEUE 


JSISI QUEUE c—illi cjIuL^J QUEUE ^.w'uau liA 
.‘Sjjj^ 1 ^4^' 1 j' CjUL^.) Overhaul ^'Queuc Entity 

j5C>' ^ JJ^ Alljobs Queue Entity jjl£l <^411 QUEUE 

CjUaL -^1 ^ I i** )\. nE^i'sl ^..cvvj ^£1 


SEIZE 

A.ljg.xuMl ^pl^J (JLftj (J-aLc. ^LoHaJ ^Ac. ^iaJJJ ^aII Ajl U.>o\l CllL^^L-al 

Maintenance oL^W Facility Entity 

DEPART 

u^j . i O^LLxij I dlSj ^£JJJ (J-alc. dIaLI ^Ac. AjI. 1 x^o U^lxA-a LoJlic- 

yiiLLx! Queue entities jjM 3 j^V' ^ j l4-^ DEPART <> 
ADVANCE 

600 ±60 Ajjj-lll 4jl_ik^a]l f^ya J) ^£L^J L-lllllI I^A 

RELEASE 

(_4lc. A Ug ■ >-‘± (jjl£ (Jjj- ■■ ^ ±J 1 g t' ^ j (_J-alx!Li]l ^jli Aj^jjJ Ajljj^a (_]La£l Aic. 

lAli (jl ^3 A jl ; ■ s->\ ^ajoiJ La-a ■ ^±1 


TERMINATE 

Termination *4-40 Jbe- o^bj) jjjj ol£U^ll o* 4jj J ^4^1 J4*4l l4U±J' 

Count 


GENERATE 
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(_]£ J=luj jlull ^ IjiA Jjj ci:L=».5L^a5U jJlo-oll Transactions 

4 \l n ^-.'1 j)>a ^glc-l 4_lLCaal 4AJ3490 


QUEUE 

^jjUall jpL^j QUEUE t—Jts o4^)iia dlEjlj-a^l *_xi_U QUEUE jjALs ~ -v 'u l_jA 
L_illi .Ajjjill AiU-oll Aajl diEjU-a^J Spot cr^^'Queue Entity 

<_£>■' Cfi L *' 1 A jjA Alljobs yr— ^ Queue Entity jA-AI ^\£1 ^Uill QUEUE 

.0 La£ Cli-i-lL-aill j)xi <_£^pNI £-jjjbU dlLpL .^l^l ,*,x j 


PREEMPT 


4_S^ji]l 4 V. j , ^iliLa-all jjdLaljCLall jjlj 4jl_lkxa]| ^-j^il (_]5 4_il4xxa]l jjl LaJ 

dAc. ^dc- Jt -oWi PREEMPT Block *Nkl 4_illi] Ajljl jjla A dj^i 

_4jjlc. jl Ajjj- 2 kjbj-£a 4 ,jUc. ^gl dlij-a (J^A? L '°Uj“’ I^A J 


DEPART 


L_l]l^j3 (j-a jUSl _ ojUaill dl3j ^ 1 (dAc- aA^-ujIi! Ajllxxa d-djCLa tdNLal 


yilLLxs Queue entities jjA uA^ JAijyi ^ j cAd DEPART 


ADVANCE 


.AA 15±5 c^j AA ADVANCE Block 

RELEASE 

d-slc. ^3 d-dd-all 4 Q , ,nll jjjl£ d.:: ‘ 11 (_g-Aj l Hi -a ; d^taCLall (jli 4 jj^j 3 4jLuxa dCi5l -lie. 

lAli (jl (_g3 (_£^kl 4 il 1 , s-*\ ^LxuaiJ La»a .adl 


TERMINATE 

Termination <AV' d^c. lAA u jij olSU-JI ^ ^-^jj AjA dAdl d-AsCld' 

Count 
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GENERATE-TERMINATE 


Ajj^ill 4jlAj-a]l (j! tA^lj (jjli £<a (JjjLoill LaLaJ (_Jai*A ^\$<ajll i^y* *>J' 

Ia^Jj UjjA]I A ''j. -^11 Wag ^Jail AjaIxII 4 '1 n .^11 ^j| Ajljj-a]| ^l^j| jj-a £-laaj 

U ‘ <aflV 1 jj AJ £AA AaLAoSI ) 2 AjjLoi-a 4 T >.al AaaIc. 4 \\ \ , (JS-aJ (_£A]| (_J-aljilLa]l ^jJaaA liilj 

(i*>VI 

GENERATE 

,sl£L^a C ll.&Lgj 3 J5 a]jA A^l j ^ jA r' ■ Aia 'I A*J ^Wnut ^J^jlxILa 

TERMINATE 

^ t> 1 '^> .Cjj* Counting Transaction lW*i* 

) A <_W*J1 ^a^U al£UJl JjL ojLaJL lil Lw Termination Count 

START Command j^' ^ (operand A 


QTABLE 

jjj'dJ' caUL^N ajjI j£j CjU. ja*> v_j j*j Overhaul -) QTABTE » jCc- 

'jj' Ca Jis.V jb*-dl jjjSaI' ^ ^ jxj j Table Window Jj^=- siaU 
caUL^V' ljV Qtables j_*LLl' JjM TABULATE Blocks j5 c li»JV 

DEPART Block 4 -^ J' J ^ UaIaIa 

j^\ Aa51a 1I _2)4LaljCLa]l jj-a ' atiA ^ A] (J5 ®AC. ^A^aiaII 

LS Jc- (jjialjjj l^J£ oaa .l-ajjaII ^Je. AaaUJI AjIaj-oIIj Ajj^ill 4 il ajjjaII CaU-all (JILoa 
J alc. Jil*j ^Ij Maintenance Saa^I Facility Entity 

4 T>.M (Jal c - u Ur. 1 AjjjaII 4 iIj, ^.'1 a «M la j 

L-llli -LS ^L^Ai (*J 4 J£ (TalxlLa c-I^aIj AaIjAJ idEj ol£L^all Ca 3 jA ^-A^oa]! {^ya ^giLaill 

(J5U. j-a ^^JaxA tjAlIj ^3 aIa*J AAAaaA (_£a 1I .Ala.j]l jA Ca TERMINATE 

etfriVI aIac. UAki 41 £UaJI aJiajj ^aIIj START Command 

.Jai ji I jL^ Termination Count (TGI) 
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Queue entities A_k^ljj ^«>Ti kiU-oll ^Ijjl jUaijVl eiilS jl 

jjl£ a_LJjj ,*^2 t-ijUijll j=^' Service j Spot j Overhaul 

|aaj Jals ^ T -Vill ClllS jl (_lxuuliV CjlSjVI oAA AlljobS J^tUI 

<1^ aLjL oaa j Queue Entity <_&1 tAlia jc. Qtable entities eiiljjl£ 

jj (JS1 jUali^fl dllijV ^lill £ jAa ( _ s lc. (J 

;Sl£la^t fl j») 

jlikj jjAL^a File / Open jb iij l£j4*-* aJjIj otSU^Jl «.t 

Command / otSU^ll ^ <> ajV . Open j^j <b TVREPAIR 

jAiioij jl jaJI j Command / START bi Create Simulation 

OK ■laajJaj j 50 .1^.1 

'aa j TERMINATE Block -NA Transactions lU*i* 50 jjj^ ^ al£U^ll i^iii 

.cW j»JJ 50 JbaJ 

liA lP 3 ^ . TVRepair.1.1 ^ GPSS sl£U^ll *M*j a^ 

. jjjlilll 0 Aalj ^ Ulib jjjSjII 


iHlil Auifllla 


J. lVi '\f I dllSjl Ja^jlLa _ 78To AjJlxS dlil5 Al AAi. (jl5 -Vill (_jAc. (jl Ja^Nl 

,_jl lilliA Ai.jJ .AjaL*JI « jg -n-V' A it n-~.' 4lj3A 51 J AjjjaII " jg AjUj^al AilSA ?5 Clljl£ 

(TajIli'^ IaAj Aaj3A 12 ^UallAI jj-Q ^~* 1 "j"' * .A-lj^ill A l, Aj^all i ijUa jiklj 

DEPART Blocks ‘-N'a jl ' j ^ a^asJI cili jl 


;Sl£U*ti JiD 
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jHai Model Window oiali ^ LajUll (j« (J^lc. ^j-a .aStli] V jl 

-laical ^ FR$Maintenance j' j Command / SHOW 

.OK 

^Uaill AjJ^aJl 4a.^l j^ull sjali <^3 StatUS line J^»“' ^5-3 UbJALij ^!ill 

78% ^ ^ill t> *l>te l^jc. SNA 

V'W'g ..^U sialj ^jL-aSll (Jxlc. (Jlaii Facility AJLa. jlvn 

Facilities Window 

jVl Window / Simulation Window / Facilities Window j-^ 

52 £^1 toisLill 

lS J <_ sj^ Overhaul Table 2 Table Window Jj^2' U=cia l\l 
Window / Simulation Window / Table ,jll jlkij] ^ jV 

j2a.' j The Down Arrow !•»» ,. >» ) Window 

OK ^ OVERHAUL 



CjUUjb-all 
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^ jliaJl jjjSjII yi Overhaul Table J ^ U£ cal* jkdl y>bj ts? Ja*j laa> 
j' Spot j' Service jbsb j£l j ILL- sbka U jjki t( j jS.NI Qtable entities 

. dwj-^ . j'j^' tij^^ yk Alljobs 

.Abbdl aal jill <Jaal 

Model ^a j-aill Saab _4aaaa 30 (J5 L a '' ^ jll J.-V. ' ^ Vr. ciia^a Id jYI jkad 

c> ajjUII Ailwdb y^aUJl 5 . j=dl yJ) cidbll GENERATE jf- Window 
5 B j 30 (jj^i A '^> operands daa^ laA jac. 

. Command / Retranslate jLd^k ^ . 60 j 300 c> Vaa 
Window / Simulation Window / Plot jdsN rsl£U_dl d jad Sale.) lM ^ba ^ J 
yd G£ cabbdl Js^ai Edit Plot Window calaj^jll jaj=b Saab yJ ^ Window 

* Jidi 



dab. ja jll ja j^a Saab 


539 




^Ic. j Plot ^'~ l * 1 ^~ 1 ' t _ s 2c- ^}1 j-£jj 1I (_l«lc- A_iHjlS j “La-liJl j^JJa l a^jjoj^ 

4-j^ ^ Maintenance Util ‘4 -^j ji ^ <=^' £ Memorize 

£ Memorize j Plot ^ £ » j4*^' ^ FR$Maintenance j 

Command / START j^-' ^ £ j ^= ji L^j^aI^ui (j^j o^Ull !lJa ji£ .OK 

OK ^5 4-<ua]lj 1 (Jaj jjAik^a 



ajiU]| jiiii] _i &3 jJ (jjAj (_]^*-S j oJ^^VLj AJllLa i" u si\ jjl 

Window / Simulation Window j^' S: iU ^eial j gL jll siaU cjkal 

Aj jlaVl j I jj lAliji j^jllj oiaUll aiA jl J^.)! / Facilities Window 

Window / j^' j 62 jU Qm (icon) 

J jAaJl jlikl j oljj jl ajjj J <J£] Simulation Window / Table Window 
.j«Aj l5^' j'j^' iij^ c> Service j' Spot j' Alljobs j' Overhaul 

VJj ljl£J kjlia CI i^aIlujI li) gAC-Loia ^ 1 \ <L^U> (J-olc- (jl 

.lPWj» 
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• A K. » aU £. 

A lLax 31 Cj.f' i ^ ''' £fTS ' £ '* J5 tdlLiLoxll jj-a AxjlllLa (_JC- 4xJa2 ^ ' - R' 

J 15% (_s-^ ' (_J£ ^LL^j 4ull!i]|j 4_Lll!i]| T^mLaxJI glx-ll ^Jadl jj«a 20% ^•'"'^' 1 

ifll j -idlj l^xju-ol jlx-all £_Iadl jj- 0 60% ,(_5^J^ LS^ - dlxJ ^JaaJl (_j-a 5% 

,(>=a. jl' ^ ls^' ^*1' c> ^=4^*-* J' “MM' 40% 4lj t scrapped 

^^kxj ^j'i' (jxjll AIiS^ 30 l£ J^juj^IaII ^aJJ fiAJ-1^. AjlIo 3 ‘Ac.Lb-a 

; JU1I Jj^lb 


Time For First Process 

Frequency .05 .13 .16 .22 .29 .15 

Process time (mins) 10 14 21 32 38 45 

j 24 l** 1 11 aJ o^ikVI A.jl^ax'l 15±6 a-Aa*J1 


^aAaj^-c Aji_La3 100 2 u^oMl cIiLAac. ~\ 

A-Ja j l^HaI “2 




; GPSS World Sample File - QCONTROL . GPS , by Gerard F. Cummings 

■k'kk'kk'kk'kk'kk'kk'kk'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'kk'kk'kk'kk'kk'kk'kk'k'k'kk'k'k'k'k'k'k'kk'k'k'k'kk'kk'kk 
■k ■ k 

* Quality Control Program * 

* Time units are in minutes * 

■k'kk'kk'kk'kk'kk'kk'kk'k'k'k'k'k'k'kk'k'k'kk'k'k'k'kk'kk'kk'kk'kk'kk'kk'k'k'kk'k'k'k'k'k'k'kk'k'k'k'kk'kk'kk 

RMULT 93211 

* Definitions 

Transit TABLE Ml , 100 , 1 00 , 2 0 /Transit Time 
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Process FUNCTION RN1,D7 

0,0/. 05, 10/. 18, 14/. 34, 21/. 56, 32/. 85, 38/1. 0,45 



GENERATE 

(Exponential (1,0,30) 

) 


ASSIGN 

1 , FN$Process 

/Process time in PI 

Stagel 

SEIZE 

Machinel 



ADVANCE 

PI 

/Process 1 


RELEASE 

Machinel 



ADVANCE 

2 

/ Inspection 


TRANSFER 

. 200, , Reworkl 

/20% Need rework 

***************************************************************** 

Stage2 

SEIZE 

Machine2 



ADVANCE 

15,6 

/Process 2 


RELEASE 

Machine2 



ADVANCE 

2 

/ Inspection 


TRANSFER 

. 150, , Rework2 

/ 15% Need rework 

***************************************************************** 

Stage3 

SEIZE 

Machine3 



ADVANCE 

(Normal (1,24, 4) ) 

/Process 3 


RELEASE 

Machine3 



ADVANCE 

2 

/ Inspection 3 


TRANSFER 

. 050, , Rework3 

/ 5% need rework 


TABULATE 

Transit 

/Record transit time 


TERMINATE 

1 


***************************************************************** 

Reworkl 

TRANSFER 

.400, , Stagel 



TERMINATE 



Rework2 

TRANSFER 

.400, , Stage2 



TERMINATE 



Rework3 

TRANSFER 

.400, , Stage3 



TERMINATE 




; gr 


RMULT 


ol -V a\\ Jlic. # \ .2 JA 6 1 £,Jul 
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TABLE 


^ ^ jaaII CjUUJI Table Transit Jj^?4' 

Ulc.l_9J 


FUNCTION 

10, 14, 21, (0^41 jU! <> 1 jSJ) L^SlI PROCESS 1> GPSS ^4 *lb 
^ GPSS Functions ^ <ol J^V .slL*-ll oVl^yi m-^ 32, 38, 45 
j^*4 Cumulative Distribution Functions ^^5' j4l 5jjj4l 4JG 


GENERATE 


Aiil LS iklA]| £jjj4l LLaAklLoil ,(_5- i -4 ^ 1 " jl ^ ]l ^3 <ii3A 30 (J5 oAjA^. ^Ja3 ^ ' - V 


.GPSS 


ASSIGN 

J*Ui4] parameter number 1 JjVl lUj 4' ^ ^ j JjVI ^ j-41 <> j 

Transaction 


SEIZE 

Machine 1 Facility Entity j44±j ji dftLZ 4iik jll jl J*JI 


ADVANCE 

parameter 1 JjVI lU*J 1 ^ jJA-4' t>jl' j'4La Machinel 

A a i lAjU JIaaII J^Ulall 


RELEASE 
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|j| AjAic. MflChlllCl *-£]^)JJ Aijia^l] (Jia-all (_TaljCLtt]l 


Aj 


ADVANCE 


A j ADVANCE Block 


TRANSFER 

J) L_iAjul jjLlxixJI <> 20% A' j4c. lNA t - J A i TRANSFER Block 
A 80% -1' . Stage 1 A AciUll CJaill J4a JA Iaa . Rework 1 A 

CJlUll AA^all 2).%' »“ , A 


SEIZE 


.Machine2 Facility Entity A=>A j' j* ^21 


ADVANCE 


.stage 2 AOll j- j ADVANCE Block uMI 


RELEASE 


IaI ^)Ja!lLa]| l^JliAul AjAic. ^aIIj ]VIachine2 2^)JJ ^ (_)ia2l (TaLsCLall 


Aj 


ADVANCE 


A j c/Aj ADVANCE Block uM 


TRANSFER 
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J) c_iAjul jjLUiJI 15 % jJ^c. jIILj Ui TRANSFER Block 
t> 85% -1' . Stage2 c> Cbjlill ^^LSlI J4a jLy I4s> . Rework2 >> ‘- T 4Ui]l 

TJlUll 4_L^^al] IjybluiJ ^yk^l (jjLalx!La]| 

SEIZE 

.Machine3 ol^4l Facility Entity j' u-“4]' i> j* l£-^' lU*^' 

ADVANCE 

£ (jjilouJI t> jll .stage 3 <1^ j^' i>. j ADVANCE Block 4 -^' 

3 


RELEASE 

El j bi i bl (Talxlolb lyJlijujl juAic. Machine3 *— IjE (_j!La^i]| (_TsljCLtt]l 


ADVANCE 


c> j ADVANCE Block 


TRANSFER 


J) jjLl*lbl ;> 5% ^bl jbc. j£Ai jllkj TRANSFER Block 4 ^ 
t> 95% -1' . stage 3 i> CbiUll <*Ja]i31 Jba Ji*j IA . Rework3 J-* >41 4 ^' 

_4 « I— »q\I I jV‘% y^VI (_jAalx!La]l 


TABULATE 
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u AsJi <jJ jS5ll z jaJI J\ JLSyi t>j TABULATE Block ^ 
Ujlj£j djU.jAxi£ aa14j j jjjiill Lulaii J jIa^JI c_u£j i Transit 

_oa^ (j£ J jIa^JI Ail 


TERMINATE 

jjx^ aac. ol£U^ Lj^aj u-^kj cLkiJI TERMINATE Block 

START s. j4^ t> ( operand A) A <_UAI ^ ^ a!a& ^lAiikj <LjUI j> 

.statement 


TRANSFER 

aI*J (jl ^3 40% i_" 4 J jli ^3 ^Jadl ^4jila3) (_Jkji!la [J‘* a j LaAic. 

■ ' i *.. '* '"'' aI*J AjtJaS (_]!LaJ IaAj AA^^)a]I 


TERMINATE 

A±1 (_JAaJ lAAj 4_Laka]l ^Jadl aIac. jj-aalijl (jjAj ol5k--a]| (_j>s jxia (jj^k^fl QjLalx!Lall 

scrapping 

TRANSFER 

L—lllSlI Ia A ^Jl ^AjlJoS^ (J-aljLLa (JjuiflJ LaAic. 

Jk 'k j . ,4 aO kk. ,jAI Jl aUj jl ^ 40% JU^j -d TRANSFER Block 

aIxJ AjlIoS 


TERMINATE 


AJJ (JLoJ lAAj t 4-La£^ll aIac. ^j>^1 q*i! (JjAJ ■>■ a\\ ^yci (JjJ-alxlAll 


.(Ukll scrapping 


TRANSFER 
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aL*A (jl ^^3 4-0°/o L." Aj (jli AaHaII Ai^^all ^^3 ^<xia3^ yklxlLa [J-* aj LaAic. 

.' i *..’ u ^** ' -4*A ^ (_JfLaA IaAj _Aa]Ia]| A_l^^a]| 


TERMINATE 

Ag (_JiLaJ lAAj ^Xa£-all ^iadl aIac. yj-atijl (jjAj olSLa-all (_J»a ^»JA jjA^k'iM (jjLalx!La]| 

scrapping 

aaUc. aJIaj Transit Table <^&] ^ _>■' yk j^j^a]' 

l£ aaI^c- Ja*a Wixs J£ ^Aj^uiJ frlja.1 aa51a Ai.jj Ail Aaj Process Function 

CllVLai^l *' J tiA. (_ j£ _JjISa11 CIaIa^j _£AA*^3a]I yj^l^a ^3 A x la3 (JlLaA (_]«a4CLa 

Rework2 j' Rework 1 a aaIIjaII a^. 1 J] (Tol*i4l ja aJUJI oaa t J43 

aa*j V]j 142 j' yl 60% k-1 lg , » . iu^t aI*J 1 .Jijjll i _ 5 lc. Rework3 j' 

.ojaIVI l^AjlrS 

;Sl£U*ll fil j») 

jliLj jljaJI jjAi^ t>j File / Open jus kMPjl' sjaUll ^ 
Command / jk^k '^1^1 (jjk a-a^a ^ t>j Open jQCONTROL 

_j 1 Jaj jl jaJI jjAi^ ^3 Command / START jm k Create Simulation 

OK-^!k 100 

TERMINATE Block »k'4 Transactions lU*a* 100 Ji^a Uauc. al£Ew4l 
QControl.1.1 1 aL4I ^J)\ax^ JAJAA t _ 1 j aIajl*] 1£ _A_LaH 'It'ii/M A*_la3 100 cJkaA IaAj 

. jAjISaII 0 A3 lj ^g3 (JUiA LAsaI Jg kj jAjAaII IaA 


iUIlt AuilHa 


yk' j' l^^a 4153.8 l 3 >a^' aaI fjjj jaj£ 1' yk End Time *k^V' t>j c> 

aUa) Block entry counts JjIa a!a*a j> .a*_L3 100 ^4* 69 
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Rework3 j Rework2 j Reworkl ^^1 a*l\ ^Ja^l ^ 

^ia3 4 J AjjIjII ^3 C* 1 \ x ‘la ^ Ajt-LaS 14 J ^5 C 1+.^ AjtioS 22 (jl (J^ 

Ajtias ^1 1+7+3) 21 aI^Is Ajt_la3 40 cJ^+ I^a ajIIjII c* iL^ 

:Sl£b^]| Jib 


^)aVI # ^jLoJI ^^LaxaII jjjUI Iajuc. jJ jj dl^Lsk^oll AjI^_j aJL^. t, qx^+*> il 

System Numeric ^1 jjiili SHOW Command 

yd j Command / SHOW sl£U^Jl Ai^j j* j j* ^bil V jl .Attributes 
j* jll jl oAUii^ Status Line <ICd' jjax* OK -Li^=l ^ AC1 t A&' j'j^d' 
yd j Command / SHOW .^Ldl jjJuII yd al£U^ll ajL^ j* j bjL^ JUJI 
ydll (Jaill ^ ja (22) A^dl' »aa t OK (>j NSReworkl j' j^d' 

j^\ a1^.^)a 1I ciiLla 


\\ tCljU j^jll iil jaaI/ai \\ 


Window / Simulation Window / Facilities Window 


^_LS]| 2 )-° *^^ c ' ^ jd 4 ilj aJIc. Machine 1 +^L*i 3 I sialj o^a 

J jplaauiII ^pj-^aAll Ijia ajY (3^^ ^)+ -<s Machine 1 -^c- J^xa 3 ^ Ij+d 

t 4+.+ j Iaa 

a 2) jAi2 t JL£VI Ai« jV jl ^ ja Table Transit Jj^d' 


Window / Simulation Window / Table Window 


Iaa t .a ' ol£La_dl A^l j (J j-la. Aj| i’ - ''**- Ja^3 Transit A*al£ jl^aJI (jjAli-a 

OK> 

jVI .AliAi 800 j* J^' da.1 ^Jajll ypaa-J jl VI A2A} 321 

j ialjj (JiSl 

jUiia] # CjLo djia l \ )+a,'i c_a^juj dialj ?x_Laall 2^' 


548 



Window / Simulation Window / Blocks Window 


ot^La-Jl l $ l -s. . ASSIGN tA Machinel <*4=3 30 d-jA 

^»Ja]| - J dljCaJI aAsli 'Alii _dLa^joi^)]l A3' jj (_jd*A (_]5Li. ^ya LkAAldllj AjAa. 

aAsli ^UAJj al£La-a]l L-lLdl AAld ^£1 Aaa. jULa L_l]l jaJI aAsli L JkiA .lfrlid.Ld ^ i ^ ir, ji J&\ 

'' A 'I _al£La^a]| ,_£^a_i Lad 'A. Jl ajSlI (_paaj dAAlda] jajLxa]' 


Window / Simulation Window / Expressions Window 

di£i jAJ*a]I kild Reworkl c . n5l j-ajll CiLi. ^ j dljl_I*JI jjjabi (JjAda 
ajp. ^jl oAc.y cIjLujI AaJai l_ a jjj aAsLill AAldi LaAic. NSReworkl 

a*j ^/udil l aAdl jJdl ^ Memorize ^ j View ^ -Saidal .Vii t_ ^ L^d 

^3 A i V \\ A ^ 'all (JaaLluI _jl (jjAda ,^3 j dl jIa*J| BAsLi ^3 AajIa]' aN?Lj Aja-lLat-a]' 

N$Rework2 _j 4,x>jqll (JauajjI AiLk j Rework2 4-gjSIIj A-jLk 

_j (Jaj ^jLoJIS dljlixll aA3Li ^3 AaIIaII aJ^Ia AjaJlx-a]' A*J ^jAj-oaII oaIc-I ^^gJI jJajI IjAkl 

'4a . Memorize j View ^ J=ddl ^ N$Rework3 -a jaa*a!' j Rework3 

JaIaUJI jd'jdil AAldl c 3 yxjj > ill ja]I *aA3Li ^g3 Idajl (AAAiLaII * L>all dAALda ^ya 1 V£ ^ n 

Rework3 j Rework2 j Reworkl ^ ua^Ia]! 

Part L_lSI AjLk j ^jAL-£a t-IaJuJl (J-oIxIaII Ajt-La^ll ^5^) ^)Ia_Lll 
OK £ Memorize j View -Saida' XN1 cA j number 

A. Uai) J (J£ \\ 

^ j- Clear Jilli V l^j’V ^ Part no. . OK j Command / Clear 

Command ' .t*-a J^-SaJ JAf*^' J SaII jaII ^gAAil ,al£Ladl aAj Aj^-aJ JA*AA 

OK £ 50 -A 1 J^AJ / START 

di£l . JJ I J A_lll ja]| iaak^ 

djA^. Aic- el£La_all L_a3 jA Lie. A jGaall - ^ jjli l" i A. ^.V L£ _ jajIxaII aA3L5 (Jisl /jVI 

jLid cJIjaII aAsti ^ij (Ctrl+Alt+H) Halt i_i3jl . JjV' CA j-Jl AJd] Jd 
i iIIaII t _ s lc- ajlill yxiijM ^d t a y . da aAAldJI Jjd ^ View / Entity Details 
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jA^ ^ Place ^s-A A*_A £ (<jjl jAj) ' j^A-a 4 jA AlAj Rework 1 j * jAl 

(_lxiL*lLa (JjjoS AJC- al£l i «3jj*n . .' _ (Ctrl+Alt+C) Ai_i_Alj al SI ^11 .dll j-jA 

(jVI . jjj. ij* (Ctrl+Alt+1) A 2 - AidaLi SjAk SjAk al£UAI <_$ jA jVl Reworkl ^=- 

?AilA^5La (jjjj l 1^-4 _Aaiajj 
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;L-iiIa (jjjau ^Uaj -5 

.4 t<i » a‘I (j iajfr 

i_AIa 4 j^£j 600 *■ ~ i» t order point *■ . 4 tdi 4 j 

.a^. j 700 4-J ijVl jj j^d' .»^» j 500 t> economic order quantity ypL^ia) 

c> lead time fd&ll j> j Ldlb 'ic. j ^ s^j 63 J) 40 J4*d' ^ 

^aLil ^ dil ■ >i 'U (_)j ■ ^ y L_iUa]l 

fj 4 1 00 a-^d jj jiCill flki ^U. 
AjLtdl 4j-ajJl d '' » ILail j (_JJC- 

;gL4UjJl (J^Jjfr 


; GPSS World Sample File - ORDERPNT . GPS, by Gerard F. Cummings 
********************************************************************* 
* * 

* Order Point Inventory System * 

* * 
********************************************************************* 
* Initialize and define 

INITIAL X$EOQ,500 /Economic order qty. 

INITIAL X$Point, 600 /Order point 

INITIAL X$Stock, 700 /Set initial stock=700 

Inventory TABLE X$Stock, 0 , 50 , 2 0 /Table of stock levels 

Sales TABLE P$Demand, 38, 2, 20 /Table of sales levels 

Var2 VARIABLE RN1Q24+40 

********************************************************************* 
GENERATE , , , 1 

Again TEST L X$Stock, X$Point /Order placed on successful 

test 

ADVANCE 5 /Lead time = 1 week 

SAVEVALUE Stock+,X$EOQ /Economic order 

TRANSFER , Again /Cycle transaction again 

********************************************************************* 

GENERATE 1 /Daily demand xact 

ASSIGN Demand, V$Var2 /Assign daily demand 

TABULATE Inventory /Record inventory 

TEST GE X$Stock, P$Demand /Make sure order can be filled 
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SAVEVALUE Stock-, P$Demand ; Remove demand from stock 

SAVEVALUE Sold, P$Demand ; X$Sold=Daily demand 

TABULATE Sales /Record daily sales 

TERMINATE 1 /Daily timer 


********************************************************************* 


j JA* i* aljj JjVl GENERATE Jb . «• I j^.1 L5^ 

(J^LaI) jUajjlj ^ j Iaa oaIc.Lj 

Lu& jj ci J^a j*A IA jlisiVl Jb . Again > j* refuse mode TEST 

Jaildl Jalxlall (jb L-dlUl A ba i i" j J/~a. H (_£ Joia ^jjb l -a 1C- _i_dlla]l A ]—«q i t*~ Wi 

jj J Jj JUI >. b .- A j ji 5 jAyj ADVANCE ^Jb Jj j>sj 

4 l-i cA eld js. H ^jjb G ic- jjllll 

Jj <2 bj . Jb Jl CdblL Jib Jllj Ja ,JI jJUidl dl Jj Jill GENERATE Jb 
L_l]| Jj J JA.I i_Hd Jl A-IalA vbl -aj _ TEST l -Jb ^Jl Ajkd J^aJ i Jb l ll 

JbA >idll <> I jjJ Cdd ,jl Idj DEPART J QUEUE 


;$l£UAl fl j»l 

jllib j'j^dl Jjdi^a Jj File / Open Jbb ^jb*^ IjjJj dljj sllUJI J1 
J "dlbk (ja dAbij ^ j jj ollliAl Idb J Jj 5 Open JORDERPNT 

J'iA. \ J| odib ^Jl J jaasJI A-I ]ad - -- ' Jia. olll^_2l i # '■>■ ' IdA Jj3 (jll .^d ^adll 

jliid J Command / Create Simulation 
Window / Simulation Window / Plot Window 


I^Jldll Jlill ^d (jdda bal djbajx-a]l J^.dl Cdba^oj Jl odab ^^dj 
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^ ^ic. jA\ L—lHall ^a-uj^)j <. £ ^joj 

<£. cM £ Memorize £ Plot J^- ( Enter Jic. jl jjaj 

Inventory Level -a j-d' <Jaj jll AjU. tl^uj ajjj ^1 A^jliill ^1 
^ J Plot ^ iai^aj £ X$Stock -A A^jSII J^J J^ill AiU. ^ j 

jlikl ^ 'aki ^ ^li ^.ijjl aAkLLall a^ ... ^ u oiaU OK ^ Memorize 
OK 1 00 -j 1 jl jaJI j Command / START 


: JUll£ al£UJI 
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*Lui3lla 


'J\x'\) <_£ j^lxiiA ^jl JIAUuJ l“ n^k ^jjalj ^aliaJ e_ (jl ^joj^) 11 o* 'jAy 

.o-^j 300 cp c^i dw j^' l$J ^ > j' u^y j^j^' ^ d>jj^' Jj^?- 


: SI£Ua 1I Jib 


SHOW j-VI j»AaJL»u] .(JjLJI jjjiill lAAic. a! Ijj ^Ij s\£UJI Ajl^ aJU jVl *■ <£suC\\ 
j'j^' Command / SHOW jjj^d' cij 1 ^ jKi4 

OK fj TB$Inventory 


AiC. ^ J ^3 A-ia^J^dl jLdl <4^] i^S ^ ■ >■ *1 ^ -jjjjL.i l^A 

'jj J; A‘iH ^Qaj ^2 fiMA ^_pa*J (JLoll (_paxJ JJ3 jJ y ; d~i . n ' LaJJ _^aj^a ' IjAjj 


(J j-la. oAslj ^yal ' j '“’ tiiV oAslj jA . ~i Vji _dlLajjaj^)ll j_pa*J ,^11 jJaAl] 

Window / Simulation Window / Table j^! Inventory Table jjjp-d' 
. OK J^- Tii^al jl jaJI jjAi^a Inventory Table u' Window 
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ujj^' lSj *** <yjja om Inventory Table Jj^ siaU 

jllk tl ^Ljl AjljJoJ JaLujj 

J jaodl oaaU Jaal OK <4 100,NP 4^ j \ y j Command / START 
u' Window / Simulation Window / Blocks Window 4-4 j4' j 

o j^l J iL_ll]a sale. I J k‘< n £ j^l LS^ (_]»aljLLa]l . la^. kn.ij ^a^aall laA 

oaalj 4 tl. U'-'N' j (_£^Al o^a ol5Li-4l j^l A_La jail djlxJXa]l l^jlkaJ jaLalxlLa jR J 

. OK 4 50,NP j'jadl Command / START J^\ ,4-4 j 4' 

V-4 400 J! JjVl UjJp-d'j 600 t>» Vaa 300 J! s-ilidl Alajij Jag] ykill 144 jaial 
y Clear Off 4^' j'jadl l3j : ^ J*j Command / Custom J <■ 700 c> 
Savevalue y^4l yi' J£ y^a Cil U£ jaLUidl <J5 Jay CTEAR j-AO .OK 
yaxj Ja^a ja*a =— a^joij A kja-^ Jl -j'qll AalL^Jl ^»aa]| T 1, Off J4-*Jl JaAjLoAa 

l-i£' jl jjai^ y j Command / Custom aJa y^JI ydl o jllkdl ^l 

INITIAT 4^' ojai^ll ^ y £ Enter ii— j INITIAL X$Point,300 

j^j ^jll Jl jku4 . 500 JKi- a) A^lKall iuSll jai-i <4 . OK fa X$Stock,400 
oaalj tyA-dl ^^yi j= ■ ^ CLEAR ,4 j 11 yll oaalj Jsal V J t’ol£Li_4l 

cEa^U lal <a ^ .OK y lOO.NP 4 ^' y Command / START SISU-11 U j 
Window / j'aiA) Inventory J jy4l yi£ <> aJc. J^j La j stockout jjJA-a alij 

OK (4 Simulation Window / Table Window 

0 l Jaia yill laLt l' 4ja jV ^-kjalj laA . c-l i . >> jj ^jUij j A ^j| 

Lkjajl A-aadl i_^4l a^j-axll ^a Lajla AJ^j-ajuja AjjI j5all Calaill Cja^Jl jaJ^I .Ac. jli 

tdaa .^jjaCdl ^a ill aw ^4=^a laA j . 329.1 -kaa ^A all ^gjjuax^ k ■ a ^j| aAL4j 

Ajl l^I Aia^dla ^laa (ja=».a j-aill jaa (jjj4l (jl 0*^4 jl 4-44 gjlaill oaA jc. jajaa jaaaS 

caUL^oNI starting conditions ^a4l aIU ^j-aLkall L-Laa La£ .ci^j 

. ANOVA j-Vl ^tjj^ ^allj RESET j-Vl ^l av kala kllaj yiyi 
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> jjsai f^ai ^Uaj SLSU-s -7 


;A >ajC 


dllc-LoJl UxJ £j jjl]| ^joi 3 > _4caSj dllc-Ljj 4(--1 u ^ >4 dlljjjj£J| <£>1 > £_lL^aj]| ^A 

-( jjC- 1 g ,''^~ 1 .' >41 dll_La£]lj oJ)AL^ l—llc. ^3 <44*4 4 l-i.djj (_]£> 

■um 2jwg cJlii 


Order Size 6 12 18 24 30 36 48 

Frequency .10 .25 .30 .15 .12 .05 .03 

AjjIj 120 L . <_J^ 4 n» 41 # Ll^jI ^443^ 15 dlljUall >14 >*>>11 ^ , .-. >La 

> 4_po5> djlc-Ldl 044J ( ^44 j-o4]| ^A y _ 'U-.ll > U*j 4_i*S j 4 c.L^ (J£l >Ij 4 10 <^1) 4il*>»yi4 

_4lja4 455 > "t>^.j 60 f»>V' dllc jxl^a 

■U\A\ Glc jkJl >=*3 ^<£>41 iLij >1 5 >U 


4 y» 41 ^A S^alldl CllLllUl 44c. ^ . . jlLa - } 
jaj4 (j£ 4c. j^all 4-pi2>l dllcLoJl 4ia£ -9 
jUIkl] transit times ^ jVI <y j> -3 


:gu>UjJl (jiajfr 


; GPSS World Sample File - MANUFACT . GPS , by Gerard F. Cummings 

^^^^^^^^^^^^^^^^^^^^^^^^^^^'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 

* Manufacturing Company 


'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k-k'k'k'k'k'k'k'k'k'k'k'k •k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


Time Unit is one hour 


Sizeorder FUNCTION RN1,D7 ; Order size 

.10, 6/. 35, 12/. 65, 18/. 80, 24/. 92, 30/. 97, 36/ 1.0, 48 

Transit TABLE Ml , . 015 , . 015 , 2 0 ;Transit time 
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Number 

TABLE 

XI, 100, 100,20 

;No. packed each day 

Ptime 

VARIABLE 

. 0028#Pl+0 . 0334 

; Packing time 

Amount 

EQU 

1000 

; Initial stock amount 

Stock 

STORAGE 

4000 

/Warehouse holds 




/ 4000 units 

^kkkkkkkkkkkkkk^k^k^k^k^k^^'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


GENERATE 

(Exponential (1,0,0.25) ) 

i /Order arrives 


ASSIGN 

1,1, Sizeorder 

/ Pl=order size 


TEST GE 

S$Stock, PI, Stockout 

/Is stock sufficient? 


LEAVE 

Stock, PI 

/Remove PI from stock 


QUEUE 

Packing 



SEIZE 

Machine 

/Get a machine 


DEPART 

Packing 



ADVANCE 

V$Ptime 

/ Packing time 


RELEASE 

Machine 

/ Free the machine 


SAVEVALUE 

1 + , PI 

/Accumulate no. packed 


TABULATE 

Transit 

/Record transit time 


TERMINATE 



Stockout 

TERMINATE 



'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


GENERATE 

0.75,0.08334,1 

/Xact every 40+/-5 mins 


ENTER 

Stock, 60 

/Make 60, Stock 

•k 



increased by 60 

Stockad 

TERMINATE 



^kkkkkkkkkkkkkk^^^k^^^k^k^k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


GENERATE 

8 

/Xact every day 


TABULATE 

Number 



SAVEVALUE 

1,0 



TERMINATE 

1 


********************************************************************* 


GENERATE 

h~» 

M 

O 

/ Initial stock xact 


ENTER 

Stock, Amount 

/ Set initial stock 


TERMINATE 




^kkkkkkkkkkkkkk^k^k^k^k^k^^'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


•*?>. ji Storage j variable j function cijUjI£J\ g*j .*1 jJ\ Sjc. ^ ^ 

tdlLALall 1 ^Jc-VI £>3^^ L5^ ^AaIxIaII 33^ 

4_1a3^) A^-Luj 60 (3° dale. I ^3^^ C5^ 
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(J-oIxIaII j ^1^1 1 (j-^_) I ^Jj A_LojJ| CjIx_11a]I 

.O-^-J 1000 A! (jjjkxJl (JjLjim j-a 

(_g jla-a ill ‘ S$ Stock jkkdlj (JiLa (jj j-N.a\l ^jiaLa .alAc-Lullj ^j^a^ Cllla^j (_jjiISj 
j ujA^' l> yA LEAVE fkaku Ij^J j Stock ujA^' A^ A A^' 
A-U^ . stockouts cs^ 1 ujJp^ 1 yA °A^' jp cjLiyi .ajII a <>>ii <_A ENTER 
_j (J^LuJ S$StOCk -J (Jkall (jj Jp^aJl ,'s^.j 4000 J A^ 4-iAiJ' £jLuJ' jjjkj 

^j^j-aJl ^j-a jaUA e3?3 LJ& 4_liiJa3l lj (_J-alxla A laaal al£L^»a]l A-lljJ Aic. O-li . j 1000 

^3 jja 3 jl j 1 " (_J-al*ILa]l I JA 

;5 l£b^II fii j») 

MANUFACT j’uc jljaJl J* j File / Open jtkj ^ jL*_a jjjii 4 jjj siSUkl >U A 

Command jtk. i 4 Command / Create Simulation jaVl? slSUkl 3LU 4 Open tu^ . 1 4 
L_llla (jJ-aUaa 5 J jS~> Uc SlSlva'I l5 ^jaU OK 4 »J >?■ jail 1 AaiS ja V^J 5 a.. uSjj/ START 
a 441 ^1 (_JjLuua jajAJ a nSu*i Ula-oilS ^.u^^all (Jac- d>a A' 5 aJkj Ik jTERMINATE 1 

•UU^ 1 ®jati ^4 USE yU j*j jjjlill Ik jl US Manufact.1.1 



^J| jjUlll SHOW jaA jijUiuii] _ JJJilll jljJ Sl SI >. 41 AjL^J AjLi. ypajxkjJ 

‘ ftaiull djUlk]' Vji . System Numeric Attributes ^UijU L^jLI cAL^JI ju*_i 
jaIUj a_ij^ . OK fj N1 aU& jljaJl jjAka Aj Command / SHOW 
Journal «4oA' A j AA A' A Status Line 4l=JI j A- ^ 1 69 AA^' 


558 



‘ stockout ^ j-d' ^ac. oVI Window 

.OKf^i N$Stockout j' <_±&j ^ Command / SHOW 


j\:\< \ i jial jj\\ ^six.) jiaIAJ 


Window / Simulation Window / Storages Window 


tubji^b Ji*j stock level u sy^ Storages Window jjU-JI aaaU ^ j 

j Umll oiA a=ci^ 898 tiA l^jAia Storage Entity uj JA-d' 4.JCJI 

ujJA-d' . Storages Window uj 1 ^' ^ Storage In Use ^ a^L^d l 


<. \\ <_£ jjjoiA liilc. lil JUJI 

Window / Simulation jl^di . j jdddl SaaU dpLU a*j aa*j^j aalji 

jjl .laa. UiaiLi* ciaVl aA*! jl aAldj . Window / Facilities Window 


a. jaJl ^a iA] “LAidl j^aall LS^" .LAa. AJ^I jl Li] jajj AjjiyVI 

jliLil Transit Table J) lN' j^l .saalill j* cT^idl 


Window / Simulation Window / Table Window 


tOj 2 ,iA OK j^! <A Transit ^ ii^al Transit ^j' 

Number Table dac-VI J jaa. J] jk^il . order transit times cjUikl] aJIauVI jL> jVI 

jUa.) 


Window / Simulation Window / Table Window 

JjAa. 4 OK -kijJala jala.1 a3 Number (jr^d' Jjaall jl . Ki . a jljaJI jjai^a 

jajj (_J£ A_m_dl Aaaa^j]| dilc-LJ] ^^)lj£ii]l ^ ja-dl jaaj alacNI 

I ( _jJc’l aic. jjja-dl j Laaic. ' 'Id jls. 'I ;aJH]I Aj^aiillj ^ali] _diLa^aj^)]| ’iaaLi (_Jial 
Window / Simulation Window / Blocks Jd±L s-A jdl «dli jdli aJ 
jfL t^all ) ^ajAll TERMINATE s-AS Jj' jLi^j a jli]| jdjAj AjUlaj^b Window 

i aaji Jajjii ^jJad jVl . r ^ ■ T i—illall j_j] jl aALilui .aJc- d4 . >^1 j ^ TABULATE a_i]la 

The Place Icon in the Debugging ^ ii^al tL-Jlill Ids. Jc. Stop Condition 
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OK 5,NP J j Command / START ^ Toolbar 

4 C_iUailj ^ j L 5 ^! L 5 ^ C ''^^ L 5 ^! ^ dl^L^ol! L_a3 jJJ La-llc. 

‘ OK f5 TRANSFER ,2 cAs Command / Custom 

GJlx] Ctrl+Alt+1 6^Ja,^k dI£L^-a]I *lj^b L_liia]| (jVI 


(JJ^ ^ O* 1,W jLa Ja^Vj ^ lAi\l ^Sjtx ^Jc. C-J^IajII ^Jox n 
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. 4 tc * a\\ 


^1 |jt JjA 650 1 ) (J3^ja 11 L_k3^A '(^p j^^A j^jA j^jAjll «tg. jl^jL j x a) ) jAjjl' j x*Q j 

jA jit I^^laj ^jllt AsLaaII < ^jj)AAi'n jt jjAj _j2xj Aj^LlaI c_ka ^a Jilajt jA j^j jll j^Ajj 

L5^) 5 j^La t^A^kj LALjlt .AiAj 60 ji2t ^a j^jxjjAj j^iill ja.t.a ^3t c_ka^<i]l 
(J^La l21a! I ^a.W’uaiJ (Jat jt JQ I jjlAJ jjkll jjljjll .Lj jLaJa Ixjjjj Ac. j^-a £-laa 100 
CjbjC. c21a! I ^a.W'Lai) ^Jaa IQ j-a I jjLluJ U^' j^Ljlt ^Aa 70 l^ASIj 

fit jbAAlt ^Ja^lt .}AC» ^Ic. AaJxJ j^jj (jj)**2t (1)^0 Aj^)C. 650 t.g.tA ^jiltj 

A-IaL^a ^j^jUa ^-aalj ^^^jujIaII (jallL CLbjl2iAll ^A^)l, n^sj .AxJ t AxJa^ j^l jtjj 10 

^ll ^Ik^UaLojlj ^JaS IQ j-a (Jal l ^jiujl OAJt jjLjlt .L IaL^a 17 Lb^JlC- ^llJ ^jllt 
^Jj AaLjaV2 ^2 jiiAA ^JtJaa AlAj 2 j^j2jA-j AAjaI^aII jAj .A^aL^aI! £J^)ja ^j-ala. _j^jLlaJ 
^iAll Akj^ja ^5^ (^LjaVt c>jA' .AlAj 35 j' 30 j' 25 A2 j^t-LAj ^kll ^iAll jAj 
t ^t.W‘u2^t jULia-VI l». j*a> 1^1 J 2 -aJC. t AaUaJ jt ALa ^ l 4 tAj jt IaSj La! 

jJjuj AjL jijAA (J^^-Jj Ajjlj 60 <^5^ L5^ Aj^LljoJ ^Jt j^J jll >1 J S-A)AaJl Ajl^J 

AoLaII ^ jjjJ 600 -? LlaI £jj* (_£ j^^-21 j^All JJ ^jjlj^ll 2jj-a j J^xa # c_^a^A]| 
j at-Luj &.i2 A£.L2) ^ (j^J 450 j A^La c^a] a^-LuJI ^ <jjjj 900 j Ac. L a l ^aa] 

.tij^' fjj ^ <c-U\ J* ojtj 300 

# C1jIc.La 3 ^Aa] fil£la-A -1 

.iyU jfi transit time c> j^' of -2 

^^jjxaI^a'I j JXaII j ^jjAkll cIjIj^c. j clIjUa]| c_ka ^a AJlxa (j-^c. -3 

^A-Iia^lj ^ j£^)a]| ^jjaII ^ ^jjb jit ^^c. j jAa. -4 

:gLoUjJi (j^ajfr 


; GPSS World Sample File - SUPERMRK . GPS , by Gerard F. Cummings 

^^^^^^^^^^^^^^^^^^i<^^^^^^^'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 
-. k 
■k 
■k 
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Supermarket Simulation Model 


* 

* Time Unit = 1/10 Of a Second 

* 

^kkkkkkkkkkkkkk^^^k^k^k^k^k^k^k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 

•k 



RMULT 

1187 



First 

EQU 

2 



Last 

EQU 

18 



Qty 

VARIABLE 

(RN1 @ 96 + 5 ) 



Finance 

VARIABLE 

(RN103+1) #50+200 



Transit 

TABLE 

Ml, 10000, 10000, 7 ; T ime 

in 

system 

Items 

TABLE 

P$Quantity, 10, 10, 10 ;No. 

of 

items bought 

Shoppers 

TABLE 

X$Customers, 100, 50, 12 ;No. 

of 

shoppers 

Baskt 

STORAGE 

70 



Cart 

STORAGE 

650 



Park 

STORAGE 

650 



Checkout 

VARIABLE 

(P$Quantity) #20+P$Payment 



Tshop 

VARIABLE 

P$Quantity#100 




INITIAL 

X$Customers, 0 




* 


Beg 

TRANSFER 

Both, , Lost 

; Tries to park or leaves 


ENTER 

Park 

; Park in parking lot 


ADVANCE 

600 

; Time to walk from car 


SAVEVALUE 

Customers! , 1 

; One more customer 


ASSIGN 

Quantity, V$Qty 

; Param quantity = No. 
; items bought 


ASSIGN 

Payment, V$Finance 

; Param payment = Method 
; payment 


TEST LE 

P$Quantity, 10, Qcart 

; Items >10 Get cart 


GATE SNF 

Baskt, Qcart 

; Check basket available 


QUEUE 

Basket 

; Queue for a basket 


ENTER 

Baskt 

;Get a basket 


DEPART 

Basket 

; Leave queue 


ASSIGN 

Carrier, Baskt 

; Param carrier 
; assigned baskt 


TRANSFER 

, Shop 

; Proceed to shop 


* 

Qcart QUEUE Carts ; Queue for a cart 
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ENTER 

Cart 

;Get a cart 


DEPART 

Carts 

; Depart carts queue 


ASSIGN 

Carrier, Cart 

; Param carrier assigned 

cart 




Shop 

ADVANCE 

V$Tshop 

; Shopping time elapses 


TEST LE 

P$Quantity, 10, Norm 

; Items < 10 go to express 


COUNT L 

Where, First, Last, 1,Q 

;Any empty checkouts? 


TEST E 

P$ Where , 0 , Norm 

; Some empty checkouts? 


QUEUE 

Xpress 

; Queue at express 


SEIZE 

Xpres 

;Get express checkout 


DEPART 

Xpress 

; Depart express queue 


ADVANCE 

V$Checkout 

; Checkout time 


RELEASE 

Xpres 

; Free express checkout 


LEAVE 

P$Carrier 

; Leave the basket 


TRANSFER 

, Fin 


'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 

Norm 

SELECT MIN 

Minque, First , Last , , Q 

; Find minimum queue 


QUEUE 

P$Minque 

;Join the min queue 


SEIZE 

P$Minque 

;Get the checkout 


DEPART 

P$Minque 

; Depart the queue 


ADVANCE 

V$Checkout 

; Checkout time 


RELEASE 

P$Minque 

; Free the checkout 


LEAVE 

P$Carrier 

; Leave the cart 

Fin 

TABULATE 

Transit 

; Record transit time 


TABULATE 

Items 

; Record items bought 


SAVEVALUE 

Customers-, 1 

; One customer leaves 


ADVANCE 

600 

;Walk to the car 


LEAVE 

Park 

; Leave the car park 


TERMINATE 



Lost 

TERMINATE 


;One customer lost 

******************************************************************** 

* 

Arrivals for 0 - 

30 min. 



GENERATE 

(Exponential (1,0,60) ) 

,,,300 ;A Customer 




; arrives 


TRANSFER 

, Beg 


■k 

Arrivals for 30 

- 90 min. 



GENERATE 

(Exponential (1,0,40) ) 

,,18000,900 ;Arrival rate 


; after .5 


hours 



TRANSFER 


, Beg 

Arrivals for 90 - 150 min. 

GENERATE (Exponential ( 1 , 0 , 8 0 )),, 54 000 , 4 50 ;Arrival rate 

; after 1.5 


hrs 


* 


TRANSFER ,Beg 

Arrivals for 150 min + 

GENERATE (Exponential ( 1 , 0 , 12 0 ) ) 


, , 90000 


;Arrival after 
; 2.5 hours 


TRANSFER ,Beg 


GENERATE 600 

TABULATE Shoppers 

customers 

TERMINATE 1 


;Xact each minute 
; Record number of 




Storage j Variable Entities cJu j*j .*ljJ adc. J* 

d ^ jj Savevalues TiiaJI <=^ j Entities 

-1^. J El idjljlluJl G_k3 ^a 1 I j)V’Ej ^3 L5^ 

^plc. u^3 cJ-^3 l-^j _j.3lJu AiE ^iiAA Po,rk (JaIxIa 

^3 1 AluJ jl I J)L*0^fcO ) J ^k3l I J) ^a‘u (jjjJl .(J^^l J 

^ TEST 4-^li t 4.U*il^.A ^)j^a3\j c 3rLlL £_La3 J 0 qa 3^1 El 

^31 (JaIx1a]i (J1a 33^3^ i-a^j ^e^-^i (j-° sUiiiii s.33^ 

J Z ^ U* £?' j^' * j^' SELECT j^jIUI t Normal 

1 0 j*&d-4 (jjAll ^jjlaUeLai] _ Minque l _ s -‘U‘^'4l (JJjLLttll Uul. Vail j^JJall (jjl£ jEj 

^La3^a]| ^j^jLUI dlldjl£ ^d^odll <> 4JliUI *>J1 ^ COUNT ^ Jsi ji ^ 

a^J^aII ^j^jLLaj JaLjEaII C 3^jL djl^I j . 1^.3 ^ Eli AaiaL^a A_Lak2 20 3^* J 4 <3* 

ur^'j GENERATE ‘-Jlja ^d j^ili l>* jdVvi G * 

j£xlA\ j* jl£ 4j_y-aj]l Jd*^ jjxil c_bailiJI ciiajll pic turn on and off 
^d (jJxlxILJI _al£L^_xJI Ac.Loi l _ s Jc- dxU*J ^Jld ^JxiaJ d^l j GENERATE ^dlld p'oA’u.'' 

.alg-NI dldc. jj^al li j 4dJdd <J£ Adl^j -Ec- Aide. I (J jQ-n.Ij sl£La-a]l dia jj jgi.'il 
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;5 ft j») 


‘ Open fj SUPERMRK <E File / Open 
180 j Command / START jdEj <E Command / Create Simulation 

OK<d 


diLc.Lui 3 jjj * <JEj TERMINATE 1 -EE <_UL*ia 1 80 oEUEl 

Supermrk.1.1 EilEI J] cSj^' jjjEII ®4*K .cbE' lUc- ^ 

. SiaU ^ EjE 




394 j' ^E 23640 jE tijEdl i>j jt Table Transit JEiiVI c> 

6^)3 AjuuJI _La3 (Jj-aJ (jl .<143.3 

J AjsIS .31.3c. 1 J ClIjUxJl uli3 ^3 6^)3 jIlo ^j£L<al LojI. 3 Alls 

^3 l.3£J ^3 ^)dji ^Ja ^3 Ixi 397 «^>3C. .3^^.j 

£ ij4a*j Table Shoppers J j^' .<Jb^' ^ <j& jlkijyt yd JjEl cdj J=^ jUI 
398.7 -E^jidl yJ caJEE <J£ ajI$j ^ic. sampled dw 1 ^ 1 eb^' ^ bEjd lSj'j^ 

.4_1iujL^-<i]| ^ijl ^ia L5^ ' J 


: 5l£b^t JIIj 


^jJoxj ^Jj ^}Ia_li] SHOW ^*VI ^W'iuill . jJjSJl Ail^J -3iC. AjI^J aJL^. (jVI ^jja^xVi ll 

ijXoill A-illxill Jojoj jIia JiaLujj V jl .uJJVI (Jj-oj 4jA3jl 1I dil^x^o'! 

“-Ej*ll <2l*i cdE SRSBaskt J j^dl ^k c_u£l £ Command / SHOW 
i-iSI j* AJUi ^ SRSCart A&i j' tjjE^ 3 ^k j Command / SHOW J^\ 
s-V^' ‘ SRSPark J tijE^ ^k j Command / SHOW jEd t cijljUdl 
‘ Storages Window jjl^l "t>kk\j gi k (jjjia j& cjldUill oiA cj^lAd aIjjL 
jjULdl djUjl£ jjjj Ea . Window / Simulation Window / Storages jE^d 

(jl VuaiV 1 ^d3 tdlljUuJl U_a3l^-<i J (J^LaJl J Cjbjxll A.W^ll 


565 
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GPSS (1) Jal. 

ADOPT Blocks are used to change the Assembly Set of the 
Active Transaction. 

ADOPT A 

A - Assembly Set. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

ADOPT 2000 

ADVANCE Block delays the progress of a Transaction for a 
specified amount of simulated time. 

ADVANCE A,B 

A - The mean time increment. Required. The operand must be Name, Number, String, 
ParenthesizedExpression, SNA or SNA*Parameter. 

B - The time half-range or, if a function, the function modifier. Optional. The operand must be 
Null, Name, Number, String, ParenthesizedExpression, SNA, or SNA*Parameter. 

ADVANCE 101.6,50.3 

ALTER Block changes the priority or a Parameter of selected 
members of a Transaction Group. 

ALTER O A,B>C,D,E,F,G 

O - Conditional operator. Relationship of E to F for the alteration to occur. These choices are 
explained below. Optional. The operator must be Null, E, G, GE, L, LE, MAX, MIN, or NE. 

A - Transaction Group. Group whose members will be tested for alteration. Required. The 
operand must be Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Limit. The maximum number of Transactions to be altered. The default is ALL. Optional. 
The operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

C - Altered attribute. The member T ransaction Parameter to be altered, or PR to alter the 
member Transaction priority. The operand must be PR, Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

D - Replacement value. The value which will replace attribute C. Required. The operand must 
be Name, Number, String, ParenthesizedExpression, SNA, or SNA*Parameter. 

E - Test value. PR or Parameter number. The member Transaction Parameter which 
determines whether each Group member Transaction should be altered, or PR to use the 
Transaction priority for the determination. It is evaluated with respect to the Transaction 


568 



Group member. Optional. The operand must be PR, Null, Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

F - Reference value. The value against which the E Operand is compared. It is evaluated with 
respect to the Active Transaction. Optional. The operand must be Null, Name, Number, 

String, ParenthesizedExpression, SNA, or SNA*Parameter. 

G - Alternate Block number. The alternate destination for the Active Transaction. Optional. 
The operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

ALTER Inventory, ALL, Price, 49. 95 
ALTER NE Bin7, 10, Price, 49.95, PartNum, 99.95, Out 

The conditional operator may be E, G, GE, L, LE, MAX, MIN, or NE. If no conditional operator 
is used, E (equality) is assumed. When the condition is true, the Transaction being tested is 
altered. 

ASSEMBLE Wait for and destroy related Transactions. 
ASSEMBLE A 

A - Transaction count. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

ASSEMBLE 2 

ASSIGN Blocks are used to place or modify a value in a 
Transaction Parameter. 

ASSIGN A,B,C 

A - Parameter number of the Active Transaction. Required. The operand must be Name, 
Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter, followed by +, -, or Null. 

B - Value. Required, the operand must be Name, Number, String, ParenthesizedExpression , 
SNA, or SNA*Parameter. 

C - Function number. Optional. The operand must be Null, Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

ASSIGN 2000,150.6 

ASSIGN TEXT, "Look on my works, ye Mighty, and despair." 

ASSIGN 2000+,-3 
ASSIGN 2000-,-3 

BUFFER Block places the Active Transaction on the Current 
Events Chain behind its priority peers. 
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BUFFER 


CLOSE Block terminates a Data Stream and retrieves its error 
code. 

CLOSE A,B,C 

A - Transaction Parameter. Optional. The operand must be Null, Name, Postnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

B - Data Stream. Optional. The operand must be Null, Name, Postnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. The default is 1. 

C - Alternate Destination. Optional. The operand must be Null, Name, Postnteger, 
ParenthesizedExpression, SNA, or SNA Parameter. 

CLOSE Error_Parm,2 

COUNT Block places an entity count into a Parameter of the 
Active Transaction. 

COUNT O A,B,C,D,E 

O - Conditional operator or logical operator. These choices are explained below. Required. 
The operator must be FNV, FV, I, LS, LR, Nl, NU, SE, SF, SNE, SNF, SNV, SV, U, E, G, GE, 
L, LE, MIN, MAX, or NE. 

A - Parameter number to receive count. Required. The operand must be Name, Postnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Number or name of entity at lower end of range. The entity number of the first entity to be 
tested. The entity type is implicitly specified by the logical operator or by Operand E. 

Required. The operand must be Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

C - Number or name of entity at upper end of range. The entity number of the last entity to be 
tested. Required. The operand must be Name, Poslnteger, ParenthesizedExpression, SNA, 
or SNA*Parameter. 

D - Reference value for E Operand. Required only when in Conditional Mode. Optional. The 
operand must be Null, Name, Number, String, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

E - SNA class name. Entity attribute specifier for Conditional Mode tests. Required only for 
Conditional Mode. The type of SNA implies the entity type. You do not specify the entity 
number in Operand E. This is done automatically as the entity number range is searched. You 
may use any entity SNA class. The operand must be Null or entitySNAclass. 

COUNT SF FullCount,Warehouse1, Warehoused 

COUNT E EmptyCount,FirstQueue,LastQueue,0,Q 
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Either a conditional operator or a logical operator is required. The logical operator may be 
FNV, FV, I, LS, LR, Nl, NU, SE, SF, SNE, SNF, SNV, SV, or U. When the logical operator is 
true, the entity being tested is counted. 

The conditional operator may be E, G, GE, L, LE, MAX, MIN, or NE. 

DEPART Block registers statistics which indicate a reduction in 
the content of a Queue Entity. 

DEPART A,B 

A - Queue Entity name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

B - Number of units by which to decrease content of the Queue Entity. Default value is 1 . 
Optional. The operand must be Null, Name, Poslnteger, String, ParenthesizedExpression, 
SNA, or SNA*Parameter. 

DEPART WaitingLine 

DISPLACE Block moves any Transaction. 

DISPLACE A,B,C,D 

A - Transaction number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

B - Displaced Transaction destination. Block name or number. Required. The operand must 
be Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

C - Parameter number. Parameter of displaced Transaction to receive residual time if 
preempted Transaction is removed from FEC. Optional. The operand must be Null, Name, 
Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

D - Alternate destination for the Active Transaction. Block name or number. Optional. The 
operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

DISPLACE X$Culprit, Compensate, Residual, NotCaught 

ENTER Block When a Transaction attempts to enter an ENTER 
Block, it either takes or waits for a specified number of storage 
units. 

ENTER A, B 

A - Storage Entity name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

B - Number of units by which to decrease the available storage capacity. Default value is 1 . 
Optional. The operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA *Parameter. 
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ENTER Toolkit, 2 


EXAMINE Block may be used to test for membership in a 
Numeric Group or a Transaction Group. 

EXAMINE A,B,C 

A - Group number. Group whose members will be examined. Required. The operand must be 
Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Numeric Mode only. The value to be tested for membership in the Numeric Group. 
Optional. The operand must be Null, Name, Number, String, ParenthesizedExpression, SNA, 
or SNA*Parameter. 

C - Block number. Alternate destination for Active Transaction if no membership is found. 
Required. The operand must be Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

EXAMINE ValidColors,P$Color,NotCorrectColor 
EXAMINE ValidXNs„NotValidXN 

EXECUTE Block can cause any Block routine in the simulation 
to be done on behalf of the Active Transaction. 

EXECUTE A 

A - Block number. The name or number of the Block to be "performed", required. The 
operand must be Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

EXECUTE P$ActiveBlock 

FAVAIL Block ensures that a Facility Entity is in the available 
state. 

FAVAIL A 

A - Facility number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

FAVAIL Tellerl 

FUNAVAIL Blocks are used to make a Facility Entity unavailable 
for ownership by Transactions. 

FUNAVAIL A,B,C,D,E,F,G,H 

A - Facility name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

B - REmove or Continue Mode for owning Transaction. Optional. The operand must be RE, 
CO, or Null. 
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C - Block number. New Block for Transaction owning the Facility Entity. Optional. The 
operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SAM ^Parameter. 

D - Parameter number. Parameter to receive residual time if owning Transaction is removed 
from FEC. Optional. The operand must be Null, Name, Poslnteger, ParenthesizedExpression, 
SNA or SNA*Parameter. 

E - REmove or Continue Mode for preempted Transactions. Optional. The operand must be 
RE, CO or Null. 

F - Block number. New Block for Transactions preempted at the Facility Entity. Optional. The 
operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA or SNA* Parameter. 

G - REmove or Continue Mode for Transactions pending or delayed at the Facility Entity. 
Optional. The operand must be RE, CO or Null. 


H - Block number. New Block for Transactions pending or delayed at the Facility Entity. 
Optional. The operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA or 
SNA*Parameter. 

FUNAVAIL Tellerl 

FUN AVAIL TELLER, RE, TLR2, 300, RE, MGR, CO 

GATE Block alters Transaction flow based on the state of an 
entity. 

GATE O A,B 

O - Conditional operator. Condition required of entity to be tested for successful test. 
Required. The operator must be FNV, FV, I, LS, LR, M, Nl, NM, NU, SE, SF, SNE, SNF, 

SNV, SV, orU. 

A - Entity name or number to be tested. The entity type is implied by the conditional operator. 
Required. The operand must be Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA *Parameter. 

B - Destination Block number when test is unsuccessful. Optional. The operand must be Null, 
Name, Poslnteger, ParenthesizedExpression, SNA, SNA*Parameter. 

GATE SNF MotorPool 

GATE SNE MotorPool, CupboardlsBare 

The conditional operator is required. It may be FNV, FV, I, LS, LR, M, Nl, NM, NU, SE , SF, 
SNE, SNF, SNV, SV, or U. When the condition is true, the Transaction enters the GATE 
Block and proceeds to the Next Sequential Block. 

GATHER Wait for related Transactions. 

GATHER A 
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A - Transaction count. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

GATHER 2 

GENERATE Block creates Transactions for future entry into the 
simulation. 

GENERATE A,B,C,D,E 

A - Mean inter generation time. Optional. The operand must be Null, Name, Number, String, 
ParenthesizedExpression, or DirectSNA. You may not use Transaction Parameters. 

B - Inter generation time half-range or Function Modifier. Optional. The operand must be Null, 
Name, Number, String, ParenthesizedExpression, or DirectSNA. You may not use 
Transaction Parameters. 

C - Start delay time. Time increment for the first Transaction. Optional. The operand must be 
Null, Name, Number, String, ParenthesizedExpression, or DirectSNA. You may not use 
Transaction Parameters. 

D - Creation limit. The default is no limit. Optional. The operand must be Null, Name, 
Poslnteger, String, ParenthesizedExpression, or DirectSNA. You may not use Transaction 
Parameters. 

E - Priority level. Optional. Zero is the default. The operand must be Null, Name, integer, 
String, ParenthesizedExpression, or DirectSNA. You may not use Transaction Parameters. 

GENERATE 0.1 

INDEX Block updates a Parameter of the Active Transaction. 
INDEX A,B 

A - Parameter number. Parameter with source value. Required. The operand must be Name, 
Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Numeric value. Number to be added to contents of Parameter. The result goes into 
Parameter 1. Required. The operand must be Name, Number, ParenthesizedExpression, 
SNA, or SNA*Parameter. 

INDEX 2,11.7 

JOIN Block adds the Active Transaction to a Transaction Group, 
or adds a number to a Numeric Group. 

JOIN A, B 

A - Group entity number. Group to which a member will be added. Required. The operand 
must be Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Numeric value. Number to be added to numeric Group. Optional. The operand must be 
Null, Name, Number, String, ParenthesizedExpression, SNA, or SNA*Parameter. 
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JOIN Solditems 


LEAVE Block increases the accessible storage units at a 
Storage Entity. 

LEAVE A,B 

A - Storage Entity name or number. Required. The operand must be Name, Postnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Number of storage units. The default is 1 . Optional. The operand must be Null, Name, 
Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

LEAVE RepairMen,10 

LINK Block controls the placement of the Active Transaction on 
the User Chain of a Userchain Entity. 

LINK A,B,C 

A - Userchain number. The Userchain Entity which may receive the entering Transaction. 
Required. The operand must be Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

B - Chain ordering. The placement of new Transactions on the Userchain. Required. The 
operand must be LIFO, FIFO, ParenthesizedExpression, SNA, or SNA*Parameter. 

C - Next Block location. The destination Block for Transactions which find the Link Indicator of 
the Userchain in the off state (reset). Optional. The operand must be Null, Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

LINK OnHold, FIFO 

LOGIC Block changes the state of a Logicswitch entity. 

LOGIC O A 

O - Logic operator. Required. The operator must be S, R, or I. 

A - Logicswitch Entity number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

LOGIC S PowerSwitch 

A logical operator is required. It may be S, R, or I with the following effect: 

• S - The logic switch is left in the "set" or on state. 

• R - The logic switch is left in the "reset" or off state. 

• I - The logic switch is inverted. 
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LOOP Block modifies a Parameter and controls the destination 
of the Active Transaction based on the result. 

LOOP A,B 

A - Parameter containing count, required. The operand must be Name, Postnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Block number. Next Block if count nonzero after decrement. Optional. The operand must 
be Null, Name, Pos Integer, ParenthesizedExpression, SNA, or SNA*Parameter. 

LOOP Customer_Count,Start_Over 

MARK Block places an absolute clock time stamp into the 
Active Transaction or into its Parameter. 

MARK A 

A - Parameter number. Parameter to receive value of system clock. Optional. The operand 
must be Null, Name, Postnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

MARK Beginning 

MATCH A pair of MATCH Blocks cause Transactions to wait for 
each other. 

MATCH A 

A - Block name or number. Conjugate MATCH Block to be tested for a matching (same 
Assembly Set) Transaction. Required. The operand must be Name, Postnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

A_ls_Done MATCH B_ls_Done 

B_ls_Done MATCH A_ls_Done 

MSAVEVALUE Block updates an element of a Matrix Entity. 
MSAVEVALUE A,B,C,D 

A - Matrix Entity name or number, with optional + or-. Required, the operand must be Name, 
Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter, followed by +, or Null. 

B - Row number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

C - Column number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

D - Value to be stored, added, or subtracted. Required. The operand must be Name, Number, 
String, ParenthesizedExpression, SNA, or SNA*Parameter. 
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MSAVEVALUE Sales+,Part23,Cust77, 6.234 


MSAVEVALUE Parts, Part23, Description, "Zippo lighter" 

OPEN Block initializes a Data Stream. 

OPEN A,B,C 

A - Data Stream descriptor. Required. The operand must be Name, Poslnteger, String, 
ParenthesizedExpression, SNA or SNA*Parameter. 

B - Data Stream number. Optional. The operand must be Null, Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. Default is 1. 

C - Alternate Destination Block name or number. Optional. The operand must be Null, Name, 
Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

OPEN ("MYFILE.TXT"), 2, Error_Block 

PREEMPT Block displaces a Transaction from ownership of a 
Facility Entity. 

PREEMPT A,B,C,D,E 

A - Facility name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

B - Priority Mode. PR, for Priority Mode, or Interrupt Mode, if omitted. Optional. The operand 
must be PR or Null. 

C - Block name or number. New destination for Transaction presently owning the Facility. 
Optional. The operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

D - Parameter number. Parameter of preempted Transaction to receive residual time if 
preempted Transaction is removed from FEC. Optional. The operand must be Null, Name, 
Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

E - REmove Mode. Removes preempted Transaction from contention for the Facility. 
Optional. The operand must be RE, or Null. If RE, you must specify a destination in Operand 
C. 

PREEMPT Tellerl 

PREEMPT Tellerl, ,Teller2, 101, RE 

PREEMPT Tellerl, PR, Teller2 

PRIORITY Block sets the priority of the Active Transaction. 
PRIORITY A,B 
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A - New priority value. Required. The operand must be Name, integer, String, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Buffer option. Places Active Transaction behind priority peers on CEC. Optional. The 
operand must be BU or Null. 

PRIORITY 10 

QUEUE Block updates Queue Entity statistics to reflect an 
increase in content. 

QUEUE A, B 

A - Queue Entity name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Number of units by which to increase the content of the Queue Entity. Default value is 1 . 
Optional. The operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

QUEUE WaitingLine 

RELEASE Block releases ownership of a Facility, or removes a 
preempted Transaction from contention for a Facility. 

RELEASE A 

A - Facility number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

RELEASE Tellerl 

REMOVE Block removes members from a Numeric Group or a 
Transaction Group. 

REMOVE O A,B,C,D,E,F 

O - Conditional operator. Relationship of D to E for removal to occur. These choices are 
explained below. Optional. The operator must be Null, E, G, GE, L, LE, MAX, MIN, or NE. 

A - Group number. Group from which a member or members will be removed. Required. The 
operand must be Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Removal limit. The maximum number of Transactions to be removed. Optional. The 
operand must be ALL, Null, Name, Poslnteger, ParenthesizedExpression, SNA or 
SNA ^Parameter. 

C - Numeric value. Numeric value to be removed from a Numeric Group. Optional. The 
operand must be Null, Name, Number, String, ParenthesizedExpression, SNA or 
SNA ^Parameter. 

D - Test value. PR or Parameter number. The member attribute which determines whether 
each Group member Transaction should be removed, or PR to use the Transaction priority for 
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the determination. It is evaluated with respect to the Transaction Group member. Optional. 
The operand must be PR or Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

E - Reference value. The value against which the D Operand is compared. The reference 
value is evaluated with respect to the Active Transaction. Optional. The operand must be Null, 
Name, Number, String, ParenthesizedExpression, SNA or SNA*Parameter. 

F - Block number. The alternate destination for the entering Transaction. Optional. The 
operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA or SNA*Parameter. 

REMOVE Inventory 

REMOVE G 3,10,,300,11.6,Jump_Block 

The conditional operator may be E, G, GE, L, LE, MAX, MIN, or NE. If no conditional operator 
is used, E (equality) is assumed. When the condition is true, the Transaction being tested is 
removed from the Group 

RETURN Block releases ownership of a Facility, or removes a 
preempted Transaction from contention for a Facility. 

RETURN A 

A - Facility number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

RETURN Tellerl 

S AVAIL Block ensures that a Storage Entity is in the available 
state. 

S AVAIL A 

A - Storage name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

S AVAIL MotorPool 

SAVEVALUE Block changes the value of a Savevalue Entity. 
SAVEVALUE A,B 

A - Savevalue Entity number. Required. May be followed by + or - to indicate addition or 
subtraction to existing value. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter, followed by +, -, or Null. 

B - The value to be stored, added, or subtracted. Required. The operand must be Name, 
Number, String, ParenthesizedExpression, SNA, or SNA*Parameter. 

SAVEVALUE Account, 99.95 

SAVEVALUE The_Bard,"A rose by any other name ..." 
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SCAN Block passes information from a Transaction Group 
member to the Active Transaction. 

SCAN O A,B,C,D,E,F 

O - Conditional operator. Relationship of B to C for the T ransaction Group member to be 
chosen. These choices are explained below. Optional. The operator must be Null, E, G, GE, 

L, LE, MAX, MIN, or NE. 

A - Transaction Group number. Group whose members will be scanned. Required. The 
operand must be Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Test value. PR or Parameter number. The member attribute which determines whether 
the Group member Transaction should be selected. It is evaluated with respect to the 
Transaction Group member. Optional. The operand must be PR or Null, Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

C - Reference value. The value against which the B Operand is compared. The default is 0. 
Optional. The operand must be Null, Name, Number, String, ParenthesizedExpression, SNA, 
or SNA*Parameter. 

D - Retrieved value. PR or Parameter number. The member attribute which is to be assigned 
to a Parameter of the Active Transaction. It is evaluated with respect to the Transaction 
Group member. Required. The operand must be PR, Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

E - Receiving Parameter number. The Parameter number of the entering Transaction which 
will receive the value retrieved from Operand D. Required. The operand must be Name, 
Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

F - Alternate Block number. The alternate destination for the entering Transaction. Optional. 
The operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

SCAN MAX Inventory, P$Price„P$PartNumber, 100 
SCAN E Lot11,PartNum, 127, Price, Price, Phone 

The conditional operator may be E, G, GE, L, LE, MAX, MIN, or NE. If no conditional operator 
is used, E (equality) is assumed. When the condition is true, the Transaction being tested is 
selected 

SEEK Block sets the Current Line Position of a Data Stream. 
SEEK A, B 

A - New Current Line Position. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

B - Data Stream Entity. Optional. The operand must be Null, Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

SEEK 20,Data_Base 
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SEIZE Block When the Active Transaction attempts to enter a 
SEIZE Block, it waits for or acquires ownership of a Facility 
Entity. 

SEIZE A 

A - Facility name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

SEIZE Tellerl 

SELECT Block chooses an entity and places its entity number in 
a Parameter of the Active Transaction. 

SELECT O A,B,C,D,E,F 

O - Conditional operator or logical operator. These choices are explained below. Required. 
The operator must be FNV, FV, I, LS, LR, Nl, NU, SE, SF, SNE, SNF, SNV, SV, U, E, G, GE, 
L, LE, MIN, MAX, or NE. 

A - Parameter name or number to receive the number of the selected entity. Required. The 
operand must be Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Lower entity number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

C - Upper entity number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

D - Reference value for E Operand when in Conditional Mode. Optional. The operand must 
be Name, Number, String, ParenthesizedExpression, SNA, or SNA*Parameter. Not used with 
MAX or MIN. 

E - SNA class name. Entity attribute specifier for Conditional Mode tests. Required only for 
Conditional Mode. The type of SNA implies the entity type. You do not specify the entity 
number in Operand E. This is done automatically as the entity number range is searched. You 
may use any entity SNA class. Optional. The operand must be Null or entitySNAclass. 

F - Alternate Block number. The destination Block if no entity is selected. Optional. The 
operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

SELECT SNF Not_Full,Bm1,Bin3 

10 Binl EQU 1 
20 Bin2 EQU 2 
30 Bin3 EQU 3 
40 Binl STORAGE 11 
50 Bin2 STORAGE 1000 
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60 Bin3 STORAGE 150 


100 SELECT SNF,3,Bin1,Bin3,„No_Room 

Either a conditional operator or a logical operator is required. The logical operator may be 
FNV, FV, I, LS, LR, Nl, NU, SE, SF, SNE, SNF, SNV, SV, or U. When the logical operator is 
true, the entity being tested is selected. 

Either a conditional operator or a logical operator is required. The conditional operator may be 
E, G, GE, L, LE, MAX, MIN, or NE. The conditions are defined as follows: 

SPLIT Block creates Transactions in the same Assembly Set as 
the Active Transaction. 

SPLIT A,B,C 

A - Count. Number of related Transactions to be created. Required. The operand must be 
Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Block number. Destination for new Transactions. Optional. The operand must be Null, 
Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

C - Parameter number. Parameter to receive serial number. Optional. The operand must be 
Null, Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

SPLIT 1 

SPLIT 3,P20,20 
SPLIT 3, Pro, 17 

SUNAVAIL Block ensures that a Storage Entity is in the 
unavailable state. 

SUNAVAIL A 

A - Storage name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, SNA*Parameter. 

SUNAVAIL MotorPool 

TABULATE Block triggers the collection of a data item in a Table 
Entity. 

TABULATE A,B 

A - Table Entity name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 
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B - Weighting factor. Optional. The operand must be Null, Name, Number, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

TABULATE Sales 

TERMINATE Block removes the Active Transaction from the 
simulation and optionally reduces the Termination Count. 

TERMINATE A 

A - Termination Count decrement. Default is 0. Optional. The operand must be Null, Name, 
Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

TERMINATE 1 

TEST Block compares values, normally SNAs, and controls the 
destination of the Active Transaction based on the result of the 
comparison. 

TEST O A,B,C 

O - Relational operator. Relationship of Operand A to Operand B for a successful test. 
Required. The operator must be E, G, GE, L, LE, or NE. 

A - Test value. Required. The operand must be Name, Number, String, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Reference value. Required. The operand must be Name, Number, String, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

C - Destination Block number. Optional. The operand must be Null, Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

TEST GC1, 70000 

TEST G Q$Teller1_Line,Q$Teller2_Line Jellerl 

TRACE Block turns on the Trace Indicator of the Active 
Transaction. 

TRACE 

TRANSFER Block causes the Active Transaction to jump to a 
new Block location. 

TRANSFER A, B,C,D 

A - Transfer Block mode. Described below. Optional. The operand must be BOTH, ALL, 
PICK, FN, P, SBR, SIM, fraction, Name, Poslnteger, ParenthesizedExpression, SNA, 
SNA*Parameter, or Null. 
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B - Block number or location. Parameter name or number when in P Mode. Optional. The 
operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SAM ^Parameter. 


C - Block number or location. Increment value in FN or P Mode. Optional. The operand must 
be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

D - Block number increment for ALL Mode. Default is 1 . Optional. The operand must be Null, 
Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 


Unconditional Mode 

TRANSFER ,New_Place 

Fractional Mode 

TRANSFER ,75„New_Place 

Both Mode 

TRANSFER BOTH,First_Place,Second_Place 

All Mode 

TRANSFER ALL,First_Place,Last_Place,2 

Pick Mode 

TRANSFER PICK,First_Place,Last_Place 

Function Mode 

TRANSFER FN,Func1,5 

Parameter Mode 

TRANSFER P,Placemarker,1 

Subroutine Mode 

TRANSFER SBR,New_Place,Placemarker 

Simultaneous Mode 

TRANSFER SIM,Nodelay_Place,Delay_Place 

UNLINK Block removes Transactions from the User Chain of a 
Userchain Entity. 
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UNLINK O A,B,C,D,E,F 

O - Relational operator. Relationship of D to E for removal to occur. These choices are 
explained below. Optional. The operator must be Null, E, G, GE, L, LE or NE. 

A - User Chain number. User Chain from which one or more Transactions will be removed. 
Required. The operand must be Name, Poslnteger, ParenthesizedExpresslon, SNA, or 
SNA ^Parameter. 

B - Block number. The destination Block for removed Transactions. Required. The operand 
must be Name, Poslnteger, ParenthesizedExpresslon, SNA, or SNA* Parameter. 

C - Removal limit. The maximum number of Transactions to be removed. If not specified, ALL 
is used. Optional. The operand must be ALL, Null, Name, Poslnteger, 
ParenthesizedExpresslon, SNA, or SNA*Parameter. 

D - Test value. The member Transaction Parameter name or number to be tested, a Boolean 
variable to be tested, or BACK to remove from the tail of the chain. Optional. The operand 
must be Null, Name, Poslnteger, ParenthesizedExpresslon, SNA, SNA*Parameter or BACK. 

E - Reference value. The value against which the D Operand is compared. Optional. The 
operand must be Null, Name, Number, String, ParenthesizedExpresslon, SNA, or 
SNA*Parameter. Operand E is not used if Operand D is a Boolean Variable. 

F - Block number. The alternate destination for the entering Transaction. Optional. The 
operand must be Null, Name, Poslnteger, ParenthesizedExpresslon, SNA, or 
SNA *Parameter. 

UNLINK OnHold, Reentry, 1 

The relational operator may be E, G, GE, L, LE, or NE. If no relational operator is used, E 
(equality) is assumed. When the relationship is true and the limit condition has not been 
reached, the Transaction being tested is removed from the User Chain 

UNTRACE Block turns off the Trace Indicator of the Active 
Transaction. 

UNTRACE 
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BVAR1ABLE Command defines a Bvariable Entity. 

NAME BVARIABLE X 

NAME - Entity Label for this entity. Required. The field must be Name. 

X - Expression. Required. Must be Expression. Expressions are discussed in Section 3.4. 

LINE11 BVARIABLE (BV$CLK’AND’BV$PHASE2) 

CLEAR Command returns the simulation to the unused state. 
CLEAR A 

A - ON or OFF. If the A Operand is omitted, ON is assumed. Optional. The operand must be 
ON, OFF or Null. 

CONDUCT Command begins an experiment. 

CONDUCT A 

A - PLUS Experiment Procedure Call. Optional. The operand must be ProcedureCall. 

CONDUCT MyExperiment( NumberOfTellers, StartingReplicateNumber ) 

CONTINUE Command causes a halted simulation to resume. 
CONTINUE 

EQU Command evaluates an Expression and assigns the result 
to a Named Value. 

NAME EQU X 

NAME - Named Value to receive a value. Required. The field must be Name. 

X - Expression. Required. Must be Expression. Expressions are discussed in Section 3.4. 

Price EQU 19.95 

EXIT Command concludes the GPSS World Session. 

EXIT 

FUNCTION Command defines the rules for a table lookup. 

NAME FUNCTION A,B 


586 



NAME - Entity Label this entity. Required. The field must be Name. 

A - Function argument. Required. The operand must be Name, Postnteger, String, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Function type (one letter) followed immediately by the number of data pairs in the 
Function Follower Statements. Required. 

Type C Functions 

Output FUNCTION V$lnput,C3 
1.1,10.1/20.5,98.7/33.3,889.2 
Xpdis FUNCTION RN200,C24 

0 , 0 /. 1 , . 104 /. 2 , . 222 /. 3 ,. 355 /. 4 , . 509 / 5 , . 69 / 6 ,. 915 /. 7 , 1 . 2 /. 75 , 1.38 
. 8 , 1 . 6 /. 84 , 1 . 83 /. 88 , 2 . 12 /. 9 , 2 . 3 /. 92 , 2 . 52 /. 94 , 2 . 81 /. 95 , 2 . 99 /. 96 , 3. 2 
. 97 , 3 . 5 / 98 , 3 . 9 /. 99 , 4 . 6 /. 995 , 5 . 3 / 998 , 6 . 2 /. 999 , 7 / 9998, 8 

Type D Functions 

Dlisl FUNCTION X$A2,D5 
1.1,6.9/2.1,7/6.33,9.4/7,10/9.9,12.01 
Rani FUNCTION RN1.D5 

0. 0/. 2, 7. 2/. 4, 6. 667/. 8, 9. 92/1 .0,10 

Type E Functions 

Edisc FUNCTION X$QRA,E5 

1,S$Stor1/3,S$Stor2/5,S$Stor3/9,S$Stor5/10,S$Stor6 

Type L Functions 

Listtype FUNCTION Q$Barber,L5 

1 , PAR 1 12 , P AR2/3 , PAR3/4 , PAR4/5 , P AR5 

Type M Functions 

Mlist FUNCTION X$Name1,M5 

1,Q$Nnam1/2,Q$NamX/3,Q$Nam4/4,Q$Nam6/5,F$Tan1 

FVARIABLE Command defines a "floating point arithmetic" 
Variable Entity. 
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NAME FVARIABLE X 


NAME - Entity Label for this entity. Required. The field must be Name. 

X - Expression. Required. Expressions are discussed in Section 3.4. 

VAR1 FVARIABLE 5#LOG(Q$WAITINGLINE) 

HALT Command interrupts the simulation and purges the 
Command Queue. 

HALT 

INCLUDE Command Translates a file of Model Statements. 
INCLUDE A 

A - Filespec. A string representing the file specification of the Secondary Model File or 
Command List to be Translated. Required. Operand must be String. 

INCLUDE "SAMPLE1.GPS" 

INITIAL Command initializes a Logicswitch Entity, Savevalue 
Entity, or an element of a Matrix Entity. 

INITIAL A,B 

A - Logicswitch, Savevalue, or Matrix element specified as SNA. Operand A must have the 
form of an LS, X, or MX class SNA. Required. The operand must be LS Poslnteger, 

LS $Name, XPosInteger, X$Name, M XPoslnteger(m,n) or MX$Name(m,n). Coordinates ( m,n ) 
must be Name or Poslnteger. 

B - Value to be assigned. The default is 1. Optional. The operand must be Null, Number, 
String or Name. 

INITIAL X$Quote,"Now is the time ... " 


INITIAL MX$lnventory(Part_39,Stocklevel),200 

MATRIX Command defines a GPSS Matrix Entity. 
NAME MATRIX A,B,C 

NAME - Entity Label for this entity. Required. The field must be Name. 

A - Unused field (for compatibility with older GPSS implementations). 

B - Number of matrix rows. Required. The operand must be Poslnteger. 

C - Number of matrix columns. Required. The operand must be Poslnteger. 
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Inventory MATRIX ,1000,5 


QTABLE Command initializes a queue time frequency 
distribution table. 

NAME QTABLE A,B,C,D 

NAME - Entity Label for this entity. Required. The field must be Name. 

A - Name of Queue Entity. Required. The operand must be Poslnteger or Name. 

B - Upper limit of first frequency class. The maximum argument which causes the first 
frequency class to be updated. Required. The operand must be Number or String. 

C - Size of frequency classes. The difference between the upper limit and lower limit of each 
frequency class. Required. The operand must be Number or String. 

D - Number of frequency classes. The operand must be Poslnteger. 

WaitTimes QTABLE WaitingLine, 100,100,10 

REPORT Command causes a report to be created immediately. 
REPORT A,B 

A - Must be Null. 

B - NOW, to write a Standard Report, immediately. Optional, the operand must be NOW or 
Null. 

RESET Command marks the beginning of a measurement 
period. 

RESET 

RMULT Command sets the seeds for random number 
generators. 

RMULT A,B,C,D,E,F,G 


A - Seed for random number generator number 1. Optional. The operand must be Null, or 
Poslnteger. 

B - Seed for random number generator number 2. Optional. The operand must be Null, or 
Poslnteger. 

C - Seed for random number generator number 3. Optional. The operand must be Null, or 
Poslnteger. 

D - Seed for random number generator number 4. Optional. The operand must be Null, or 
Poslnteger. 
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E - Seed for random number generator number 5. Optional. The operand must be Null, or 
Poslnteger. 

F - Seed for random number generator number 6. Optional. The operand must be Null, or 
Poslnteger. 

G - Seed for random number generator number 7. Optional. The operand must be Null, or 
Poslnteger. 

RMULT „111 

SHOW Command sends an Expression for evaluation by the 
Simulation Object, and writes the result in the Status Line. 

SHOW X 

X - Expression. 

SHOW 2#LOG(Q$Barber) 

SHOW Cl 

SHOW 4#(SQR(2)+SIN(C1 )) 

SHOW Nl A W$Chair 

START Command begins a simulation. 

START A,B,C,D 

A - Termination count. Required. The operand must be Poslnteger. 

B - Printout operand. NP for "no printout". Default is to print a standard report. Optional. The 
operand must be NP or Null. 

C - Not used. Kept for compatibility with older dialects of GPSS. 

D - Chain printout. 1 to include the CEC and FEC in the standard report. Optional. The 
operand must be Null, or Poslnteger. 

START 1000,„1 

STEP Command causes the simulation to proceed a specified 
number of Block entries. 

STEP A 

A - Block entry count. Required. A must be a positive integer, more formally, Poslnteger. 
STEP 1 

STOP Command sets or removes a Stop Condition. 
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STOP A,B,C 


A - Transaction number. A must be a positive integer. If the A Operand is omitted, any 
Transaction number will satisfy the condition. Optional. The operand must be Null, or 
Poslnteger. 

B - Block number. If the B Operand is omitted, any Block will satisfy the condition. Optional. 
The operand must be Null, Name, or Poslnteger. 

C - ON or OFF. If the C Operand is omitted, ON is assumed. Optional. The operand must be 
ON, OFF or Null. 

STOP 100,52 

STOP 

STOP „OFF 
STOP 2 
STOP ,Chair 
STOP ,Chair,OFF 

STORAGE Command defines a Storage Entity. 

NAME STORAGE A 

NAME - Entity Label for this entity. Required. The field must be Name. 

A - Total storage capacity. Required. The operand must be Poslnteger. 

MotorPool STORAGE 20 

TABLE Command initializes a frequency distribution table. 
NAME TABLE A,B,C,D 

NAME - Entity Label for this entity. Required. The field must be Name. The length of a Table 
name is limited to 32 characters. 

A - Table argument. The data item whose frequency distribution is to be tabulated. Required. 
The operand must be ParenthesizedExpresslon, SNA or SNA*Parameter. 

B - Upper limit of first frequency class. The maximum argument which causes the first 
frequency class to be updated. Required. The operand must be Number or String. 

C - Size of frequency classes. The difference between the upper limit and lower limit of each 
frequency class. Required. The operand must be Number or String. 

D - Number of frequency classes. Required. The operand must be Poslnteger. 

SalesTable TABLE P$Price,9.95,10,10 
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VARIABLE Command defines an arithmetic Variable Entity. 


NAME VARIABLE X 

NAME - Entity Label for this entity. Required. The field must be Name. 
X - Expression. Required. Expressions are discussed in Section 3.4. 
Varl VARIABLE 5#LOC(Q$WaitingLine) 
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SNAs available in GPSS World: 


• A1 - Assembly Set of the Active Transaction. Integer value. 

• AC1 - Value of absolute system clock. Simulated time since last CLEAR. Real value. 

• B VEntnum - Result of evaluating Boolean Variable Entity Entnum. Real value. 

• Cl - Value of relative system clock. Simulated time since last RESET. Real value. 

• CAEntnum - Average Userchain content. The time weighted average number of chained 
Transactions for Userchain Entnum. Real value. 

• CC Entnum - Total Userchain entries. The count of all Transactions chained to Userchain 
Entnum. Integer value. 

• CH Entnum - Current Userchain content. The current number of T ransactions chained to 
Userchain Entnum. Integer value. 

• CM Entnum - Maximum Userchain content. The maximum number of T ransactions chained 
to Userchain Entnum. The "high water mark". Integer value. 

• CT Entnum - Average Userchain residence time. The average duration of Transactions at 
Userchain Entnum. Real value. 

• F Entnum - Facility busy. If Facility Entity Entnum is currently busy, F Entnum returns 1. 
Otherwise F Entnum returns 0. Integer value. 

• FC Entnum - Facility capture count. The number of times Facility Entity Entnum has been 
SEIZEd or PREEMPTed by a Transaction. Integer value. 

• FI Entnum - Facility Entnum interrupted. If Facility Entity Entnum is currently preempted, 

FI Entnum returns 1. Otherwise FI Entnum returns 0. Integer value. 

• FN Entnum - Function. Result of evaluating Function Entity Entnum . Real value. 

• FR Entnum - Facility utilization. The fraction of time Facility Entity Entnum has been busy. 

FR Entnum is expressed in parts-per-thousand and therefore returns a value 0-1000, 
inclusive. May be nonintegral. Real value. 

• FT Entnum - Average Facility holding time. The average time Facility Entity Entnum is 
owned by a capturing Transaction. Real value. 

• FV Entnum - Facility in available state. F MEntnum returns 1 if Facility Entity Entnum is in the 
available state, 0 otherwise. Integer value. 

• GUEntum - Numeric Group count. GN Entnum returns the membership count of Numeric 
Group Entnum. Integer value. 

• GT Entnum - Transaction Group count. GT Entnum returns the membership count of 
Transaction Group Entnum. Integer value. 
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• LS Entnum - Logicswitch set. LS Entnum returns 1 if Logicswitch Entity is in the "set" state, 0 
otherwise. Integer value. 

• MB Entnum - Match at Block. MB Entnum returns a 1 if there is a Transaction at Block 
Entnum which is in the same Assembly Set as the Active Transaction. MB Entnum returns a 0 
otherwise. Integer value. 

• MP Parameter - Transit Time, Parameter. Current absolute system clock value minus value 
in Parameter Parameter. Real value. 

• MXEntnum(m,r\) - Matrix Savevalue. The value in row m, column n of Matrix Entity Entnum 
is returned. In Matrices of more than 2 dimensions, all other indices are assumed to be 1 . 
Unlike MX class SNAs, PLUS Expressions can refer to any element of a higher dimension 
matrix. 

• Ml - Transit time. Ml returns the absolute system clock minus the "Mark Time" of the 
Transaction. Real value. 

• N Entnum - Block entry count. The total number of Transactions which have entered Block 
Entnum is returned. Integer value. 

• P Parameter or * Parameter - Parameter value. P Parameter or * Parameter returns the value 
of Parameter Parameter of the Active Transaction. Integer, real, or string value. 

Indirect addressing uses the notation SNA*Parameter. 

• PR - T ransaction priority. The value of the priority of the Active T ransaction. Integer value. 

• Q Entnum - Current Queue content. The current count value of Queue Entity Entnum. 

Integer value. 

• QA Entnum - Average Queue content. The time weighted average count for Queue Entity 
Entnum. Real value. 

• QC Entnum - Total Queue entries. The sum of all entry counts for Queue Entity Entnum. 
Integer value. 

• QNlEntnum - Maximum Queue content. The maximum count of Queue Entity Entnum. The 
"high water mark". Integer value. 

• QT Entnum - Average Queue residence time. The time weighted average of the count for 
Queue Entity Entnum. Real value. 

• QXEntnum - Average Queue residence time excluding zero entries. The time weighted 
average of the count for Queue Entity Entnum not counting entries with a zero residence 
time. Real value. 

• QZ Entnum - Queue zero entry count. The number of entries of Queue Entity Entnum with a 
zero residence time. Integer value. 

• R Entnum - Available storage capacity. The storage content (or "tokens") available for use 
by entering Transactions at Storage Entity Entnum. Integer value. 

• RN Entnum - Random number. RN Entnum returns a random integer 0-999 from Random 
Number Generator Entnum. Integer value. 
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• SEntnum - Storage in use. S Entnum returns the amount of storage content (or "tokens") 
currently in use by entering Transactions at Storage Entity Entnum. Integer value. 

• SAEntnum - Average storage in use. SA Entnum returns the time weighted average of 
storage capacity (or "tokens") in use at Storage Entity Entnum. Real value. 

• SCEntnum - Storage use count. Total number of storage units that have been acquired 
from Storage Entity Entnum. Integer value. 

• SEEntnum - Storage empty. SE Entnum returns 1 if Storage Entity Entnum is completely 
available, 0 otherwise. Integer value. 

• SEEntnum - Storage full. SF Entnum returns 1 if Storage Entity Entnum is completely used, 

0 otherwise. Integer value. 

• SREntnum - Storage utilization. The fraction of total usage represented by the average 
storage in use at Storage Entity Entnum. SREntnum is expressed in parts-per-thousand and 
therefore returns a value 0-1000, inclusive. May be nonintegral. Real value. 

• SM Entnum - Maximum storage in use at Storage Entity Entnum. The "high water mark". 
Integer value. 

• STEntnum - Average holding time per unit at Storage Entity Entnum. Real value. 

• SMEntnum - Storage in available state. SVEntnum returns 1 if Storage Entity Entnum is in 
the available state, 0 otherwise. Integer value. 

• TB Entnum - Nonweighted average of entries in Table Entity Entnum. Real value. 

• TC Entnum - Count of nonweighted table entries in Table Entity Entnum. Integer value. 

• JDEntnum - Standard deviation of nonweighted table entries in Table Entity Entnum. Real 
value. 

• TGI - Remaining Termination Count. TGI returns the count that is decremented by 
TERMINATE Blocks with a positive A operand. This value is initialized by START Statements 
and indicates completion of the simulation when it is 0. Integer value. 

• V Entnum - Result of evaluating arithmetic or floating point Variable Entity Entnum. Real 
value. 

• W Entnum - Current Block count. The current number of T ransactions in Block Entity 
Entnum. Integer value. 

• XEntnum - Savevalue. The value of Savevalue Entity Entnum is returned. Integer, real, or 
string value. 

• XN1 - Active Transaction number. The Transaction number of the Active Transaction is 
returned. Integer value. 

• Z1 - Free memory. Value returned by the Operating System. Integer value. 

Special rules apply when a simulation is run in GPSS/PC Compatibility Mode. This 
are discussed more fully below. 
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Operators 

Operators are used to combine data elements in Expressions. Data are coerced if a specific 
type is required by the operator. For example, if a numeric operation is to be performed on a 
variable with a string value, the numeric equivalent derived from the characters in the string is 
used. 


A Setting is available in the Simulation Page of the Settings Notebook which switches the 
roles of the [*] operator and the [#] operator. 

The operators used in GPSS World are: 

A Exponentiation. A A B returns A raised to the power of B. 

# (or *) Multiplication. A # B returns the numeric product of A and B. 

/ Division. A / B returns the quotient of A divided by B. 

\ Integer Division. A \ B returns the result of integer division of A by B. 

@ Integer Remainder. A @ B returns the modulo division of A by B. 

“ Subtraction. A - B returns the difference of A and B. 

+ Addition. A + B return the sum of A and B. 

> = ‘GE’ Greater Than or Equal To. A >= B returns 1 if A is numerically greater than or equal 
to B, 0 otherwise. 

< = ‘LE’ Less Than or Equal To. A <= B returns 1 if A is numerically less than or equal to B, 

0 otherwise. 

> ‘G’ Greater Than. A > B returns 1 if A is numerically greater than B, 0 otherwise. 

< ‘L’ Less Than. A < B returns 1 if A is numerically less than B, 0 otherwise. 

= ‘E’ Equal A = B returns 1 if A is numerically equal to B, 0 otherwise. 

!= ‘NE’ Not Equal. A != B returns 1 if A is numerically different from B, 0 otherwise. 

& ‘AND’ Logical And. A & B returns 1 if and only if both A and B are non zero, 0 otherwise. 

| ‘OR’ Logical Or. A ‘OR’ B returns 1 if A or B or both are non zero, 0 otherwise. 
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Precedence 


When Expressions are evaluated, the precedence of operators determines the order of 
operations. An operator with a higher precedence is evaluated before an operator with a 
lower precedence. The precedence of operators is as follows, from highest to lowest: 

A Exponentiation 

# (or *) / \ Multiplication, Division, Integer Division 
@ Integer Remainder 

- + Addition, Subtraction 

>= <= > < Comparison Operators 

— != Equal, Not Equal 
& Logical And 

| Logical Or 
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dilc-Lai 3 (j-® 


;<LdUM AiluuVl i—L^i 


:JjVl Jtj^t 

aJ aJUII Linear Congruential Method AaL^JI ^Lkill <jjla D* ^§\ jl£ 121 ^ J+? (' 

;Aicl£ 


a) X t - (l 3X M +13) (mod 1 6) 

b) X i = (12X M +13)(mod 16) 

c) X,=(l3X M +12)(modl6) 


0.488 0.226 
0.372 0.543 
0.404 0.549 


0.221 

0.483 

0.203 


0.043 

0.050 

0.990 


;AJUill a_l>I j2i*Jl a1ac.2U (i_i 
0.055 0.743 0.081 0.685 0.364 0.012 

0.628 0.966 0.750 0.697 0.764 0.040 

0.155 0.079 0.789 0.462 0.795 0.190 


Ho 

H, 


R, □ t/[0,l] 
R,- t/[0,l] 




Klui .0 


ojii ^ AjjI aIacV' j Inverse Transform Method (' 

Exponential Distribution £jjj4 aJ ^1 j2ic. jjild ^ A^^i. -dj J jVl t> ( 4 - 1 ) 

\\-e~ Xx , x>0 
| 0, x < 0 

£3 1 Jl^.1 j\\ ^ ^3 (J ^ cJUaC- j Clil^o JiJbtJ 4-JUill ClAiLnll 

50 


F(X): 


0 

0 

2 

0 

0 


2 

0 

1 

1 

0 


0 

0 

0 

0 


0 

2 

1 

1 


0 

0 

0 

0 


1 

1 

0 

0 


0 

0 

0 

3 


1 

1 

0 

0 


1 

0 

0 

1 


1 

1 

0 

1 


0 

0 

0 

0 


1 

0 

1 

0 


.1^. jl ClAjLnll 

.LjsjI diliLuil Empirical Distribution 

uoC- 4Jl UjAJ ^L_3^ filial I gjjllj Lq- W *Ua)A 
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MTB > 

set 

cl 



DATA> 

0 

2 

0 

0 

DATA> 

0 

0 

0 

2 

DATA> 

2 

1 

0 

1 

DATA> 

0 

1 

0 

1 

DATA> 

0 

0 



DATA> 

end 




MTB > 

tally 

cl; 


SUBC> 

perc; 



SUBC> 

cump . 




;A_i^d j-aall lLAjU.^1 

: JU 1 LS Minitab 55*13 ji ^ Worksheet <-U=- ciULil jAaj y ji 


0 10 1 

0 10 1 

0 0 0 0 

0 0 3 0 


110 1 
0 10 0 
0 0 0 1 
110 0 


.acL-tis £aaaa ^.JUti 1 jljfLlj uj '. jljSa (JjA^ |jj5j ^lall Ja^l 


^jall i_)j^ 1J jlj ji^. *Hl Jl.laC. 1 Calja aac ^al jtij3t. l l J j . 'dll AjSaall ^ajall (C 1 ) (JjVI ajaxll 

.acL-jall £~o^aall ^A*a ill jlj£all 0‘ ill 'ill aj-jyiJl j ^a*. all jlj^jll a£jrxJ .^alail ajaxll ta^ljll 

Summary Statistics for Discrete Variables 


Cl Percent CumPct 

0 62.00 62.00 

1 30.00 92.00 

2 6.00 98.00 

3 2.00 100. 00 

(C2) ajaxll ac-ljll ^jall ^ jil ji^. All JliaC. I Calja aac ^al jj.a3t. i l jaiiall A.l5.a.*all ^aaill A ..'-3 1 

Alla ^A oaAj (C3) ajtiudl ^9 ( J 00 ^QA" ’ll ialjl j£*il A.a..,y l.g.jlc (Jj-a^a) AjjIaII Ay,.~ ill CjIjI j£2l j 

■Axljll ^jall (Jjjli jia. ^ cJi-iaC.) Calja aac ^1 jjj xl l jjxAaII AaJlalaV 1 AiaSlI 

MTB > set c2 

DATA> 0123 

DATA> end 

MTB > set c3 

DATA> . 62 

DATA> . 3 

DATA> . 0 6 

DATA> .02 

DATA> end 

(Cl) a^J jll f»ja!l <_)jjJJ ji; jic. All (JUac) Cal ja aac. ^aljtijjjtil jjxaaII Aa^-call ^ajill qa Aaa9 50 (JjaCta 

Ujj 50 *Aa 1 jirxll Ail Sl5lax-o (Jaaj oaAj (C4) ^ l^x.-iV 1 j (C3) aliVla'i^yi ^la.Vi.jla 

MTB > rand 50 c4; 

SUBC> disc c2 c3. 

^JlallS fllSl-tixll ( aaill A,;.uj’ill CaljIjSall Aa.jl 

MTB > tally c4 ; 

SUBC> perc. 

Summary Statistics for Discrete Variables 

C4 Percent 

0 68.00 

1 28.00 

2 2.00 

3 2.00 

aac j^al jtijxll jaiatitill AalUsac.yi Alj£ll Alia oaA j (C5) ^ olSlaxall jaalill Aajiall Aajjjlll Oaljljfull <Ja.aj 

(SaAltiLtill) ol51aaatill ac.1 jll ^jall J jjaj jl jia. All (JllaC | Cllja 


MTB > set c5 

DATA> .68 .28 .02 .02 

DATA> end 

til ja aac ^al J. 'i t. l l jaxa-oli AalUitiVI A.ll5ll Alla (jl Aj jititiall Aatiiajil! jlai A V ^jjj jlaiAla jV ' ^jkl 

jjxlall Aalla'iaV 1 AlaSjl Alla (jc i—ilaAaV (SaALLall) ol£La«all a^-ljll ^jall (JjjJJ jic. All (JLLcI 
Ax-Utialla (JjVI cJljtiall ^-3 Aaj.~a.all j Ax9jaa 1I a^-ljll jail ^5 (JjjaJ jiu jAa. All Jl.Acl Cilja aac ^al jti j x. l l 
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_y (O.-g.)’ 

/tn -1 Z-l 77 

7=1 

1^1 A.x.Ayj ^jj^ ^7^-c.^.j ^Jlil! j^VI tAjcajlall ^aall iSy^ C3 j p — a 1-112 1 ^ajlll (35 --■■r^. 

MTB > let kl=sum ( ( c5-c3 ) * *2 /c3 ) 

K1 0.0338065 

4j jTs. . “ '\ -\ 3 -A AjJ.u^t..all £JJ^1 L5^ OAA 

MTB > cdf kl k2 ; 

SUBC> chis 3. 

MTB > let k3=l-k2 
MTB > print k3 

Data Display 

K3 0.998363 

JSi (k2) 0.00163651 j* 0.0338065 k^ll jUaJ ) U jUq J) 0.998363 3^1— ^ j 

AjjwJI AjjJ=i jail ja a jiV (ji ( 0.025 O* 
Ajt-U^all Ajjlall jaljVl 

E ( x )=H x iP( x >) 

7=1 

MTB > let k4=sum (c2*c3) 

MTB > let k5=sum (c2*c5) 

MTB > print k4 k5 

(k5 0.38 ts* SlSla-»ll CjULuII Ajiijiall 4. .a jail j (k4 4_<sja) 0.48 (^A otAULall tjULuli Ajti jlall A-ajall 

Data Display 

K4 0.480000 

K5 0.380000 

A.at. u*-all w..'.^.2v i Aullall jaIjVI 

v(x) = e(x 2 )-e 2 (x ) 

MTB > let k6=sum ( ( c2 * *2 ) *c3 ) -k4 * *2 
MTB > let k7=sum ( ( c2 * *2 ) *c5 ) -k5* *2 
MTB > print k6 k7 

k7 j k6 ^ tiliiUill 

Data Display 

K6 0.489600 
K7 0.395600 

k9 j k8 ^ AjjUxJI cjlil j^jyi AJLU41 ^^jtajjiill j jaJl 

MTB > let k8=sqrt (k6) 

MTB > let k9=sqrt(k7) 

MTB > print k8 k9 

Data Display 

K8 0.699714 
K9 0.628967 
MTB > 

fUJU 


^LyLujJ l ^ alt— t\ 11 1 ^..t A 

^1422/^1421 ^iUll J-*ll J^l JUil ,4*4 
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A£.Lai 2 


(1^1^11^)^241^ 


;<L2UM 4-LlujVI L} lc- L-L^i 


:JjSH Jtj^t 

50 oAa! j21 ^^3 (Jjjlj yj ^41 (JUafrl dll^a .33x1 4_Jll]l dlLiLnll 

lo ^3 


0 2 0 0 
0 0 0 2 
2 10 1 
0 10 1 
0 0 


0 10 1 

0 10 1 

0 0 0 0 

0 0 3 0 


1 1 
0 1 
0 0 
1 1 


0 1 
0 0 
0 1 
0 0 


dlVUacVI dll^xi 33C- .l^jl l^daj (J l l-if~-Nfl dll^)»a -13x1 4 dw\fl 4 VXU 4 H 3 3^. jl (|^ 

JUaC-Vl d jl^)-a 33x1 ^jLlx-all i j l_La jJ AxJjILall 

JUaC-Y' dil y . i 33x1 Empirical Distribution 5 ) jj^' ^ j' ( l -r 1 ) 


;^l J1>J) 

{ja g^mII CIjI^LLsIaII 2 l^.jI j # L<a^J 50 AJl Uj.li ( ) 

.(J jVl (JIjjoJI 

ojiaLiuiaIi aJj£Ji aJu 21^. jj (Ja ji./i^j ^'.w^Aj (s-^) 

95% ASj A-^.j 21 lie. j±ikl jVl JI>JI Ajjm^^ll^ AjlSjIaII j 
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dlLall Ajl-gL^. 
CjIiUxJI dj g-lx^O^y 1 ^ajal£ 


<C.Lal 2 


:t>J^' 


j» 1422/1421 ^1211 cUill J-c-V jbikVI 

^ 1 ol£L^-all ^ ^ ** ' ^ 24 1 s^Lal 


;A 21 a 11 <llu,Vl ^g. Lg k yiJ 


ItJjVl (J1 judl 

a ! x ^!1 ^ 4j*jU1<i aJ jj! Linear Congruential Method AJaiJI AjLlkill aL jkll ^AkL4 (I) 
X 0 = 27 , a = 8,c = 47 , m = 100 Ja^j 4-dlj4c ^13 ji 

aJ jS 3 Multiplicative Congruential Method Ajic.LA2ill AjLLkill AlajJall ^ oViM (aj) 
X 0 = 1 17 , <7 = 43, m = 1000 Li AaJL^ ^ISjl 4 j21j CjL AasI j4c. ^liji A*jjl j* 


: Ls m JI>JI 

Lj Lua Aa^As jail JXX)1 Kolmogorov-Smirnov *-* jj ja^ — *-* jjjr- j-4 j4lkl f ^" u " ! 

AaII jdiaJI ^alijVl tlljl£ 

0.136 0.513 0.844 0.681 0.154 0.239 0.888 0.090 0.631 0.245 

0.394 0.531 0.715 0.276 0.880 


Co 


**(*) = 



i. 


. a = 0.05 4k ?V j>l [0, 1 ] o Jiil' ^ jxkila g jjj l$J 

iddiidi ji>ji 

AaILuA^I jjj All.} <1 X ^jjl jdiC- JJxAa 

x <2 
2 < x < 3 


3 < .v < 6 
x > 6 


-lS j 1 jdaJl jixAall 4 -<a 3 J 5 j-° Aijc- 
A_i jL21 4 „ *al l \ 1 a * jt a ^ AaixII L . ii . * a 


2 j( i) 
J M 
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_& 1422/1421 2 ■ ^>a'l (JLaC.^ ^gjljll ^jl + 4 1 +i ^ ^ djLjL^I 

(1 Sl£U4) di^j 241 


Linear Congruential Method 

X /+1 = ( aX ] + c) mod m , i = 0, 1, 2, ... 

^ = — » * = 1,2,... 

m 

X 0 = 21, a = 8,c = 47, m = 100 
X, =(8x27 + 47) = 263 = 63 mod 100 

0.63 

m 100 

X 2 =(8x63 + 47) = 551 = 51 modl00 

ft = + = ii =0 . 51 

- m 100 

X 3 = (8x51 + 47) = 455 = 55 modlOO 

tf, = + = ^I = 0. 55 

J m 100 


Multiplicative Congruential Method 
X j+1 = aX n mod m, /' = 0,1,2,... 


R,=—,i = 1 , 2 ,... 

m 

X 0 = 1 17,o = 43,m = 1000 
Xj =43xll7 = 5031 = 031 modl000 
031 

X = = 0.031 

1 1000 

X 2 =43x031 = 1333 = 333 modlOOO 
333 

7?, = = 0.333 

- 1000 

X 3 =43x333 = 143 19 = 319 mod 1000 
319 

X = = 0.319 

J 1000 

X 4 =43x319 = 13717 = 717modl000 
717 

R, =— — — = 0.717 
4 1000 


:J jVl 


0.63,0.51,0.55 13) 

M 
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0.031,0.333,0.319,0.717 f^jVl 13] 


1^1311 J|>J] U»j 

t lljj J-L& JuJ-l <ijjj^.j-<l]j^ jl./isl jjlj^. 

<u>a^)A]| jblkV 


7/ 0 :{i? 1 ,7? 2 ,...,7? iV }~[/[0,l] 

7/ 1 :{i? 1 ,i? 2 ,...,7? w }Lf/[0,l] 


c* / Ajj^l dili S^aLouJI ^Jl ^-ajj 7? ^ ^ ^ ^ ^^)i£bU 


;4-JLill Clil jJ-a-s.il 

aVI CliULnll l_uj | 1 & jJ-a -s.il 

/? (|) <^, 2 ) <...<^,V) UJ^ 


jbxSIl 


2 0 


D = max< R, < 

\<i<N TV 

D~ = maxi R, , -- — - 

1 <i<N (9 jY 

.D = max (.D + ,£r) i . : 3 ° 

l—fljj J-IAjuJ -lJjjjj^j^j^I 4jsj^J| ^J^ll (JjA^. t> D a A_^.^)^Jl a-aa^JI (3^. \ 4 & j^il 

^.J-aa./all 4,‘m.ll ^-ss.1 j AW^II ££ 4jjix-<Jl (_£ jIluia] 

A-ljJa^)i]l l jAa3^)j liili £) A-^.^)^Jl A.x>)qjl 3)-° ^>^1 D A.m.ll A-plx^-asI Clul£ lil • 5 & jJ^^il 
jix-<a A^.jjV 4jl JJAJ Li3li D < D l -^-^ 13 # ^laJ_La £J jjJ (J-<a ^jlj A-lixll ^jl 4-j J^x-roll 

{T?!,^,,...,^} jJJ 

(Jj-ia. ^ 4jLi.y' 


R(i) 


1) 1 


l/N 

(1-1 )/N 

R(l)-(l/N) ((1-1 )/N)-R(l) 

|R(I)-(I/N)| 

|((I-1)/N)-R(I)| 

0.09 

1 

0.0667 

0 

0.02333 

-0.09 

0.023333 

0.09 

0.136 

2 

0.1333 

0.0667 

0.00267 

-0.0693333 

0.002667 

0.069333333 

0.154 

3 

0.2 

0.1333 

-0.046 

-0.0206667 

0.046 

0.020666667 

0.239 

4 

0.2667 

0.2 

-0.0277 

-0.039 

0.027667 

0.039 

0.245 

5 

0.3333 

0.2667 

-0.0883 

0.02166667 

0.088333 

0.021666667 

0.276 

6 

0.4 

0.3333 

-0.124 

0.05733333 

0.124 

0.057333333 

0.394 

7 

0.4667 

0.4 

-0.0727 

0.006 

0.072667 

0.006 

0.513 

8 

0.5333 

0.4667 

-0.0203 

-0.0463333 

0.020333 

0.046333333 

0.531 

9 

0.6 

0.5333 

-0.069 

0.00233333 

0.069 

0.002333333 

0.631 

10 

0.6667 

0.6 

-0.0357 

-0.031 

0.035667 

0.031 

0.681 

11 

0.7333 

0.6667 

-0.0523 

-0.0143333 

0.052333 

0.014333333 

0.715 

12 

0.8 

0.7333 

-0.085 

0.01833333 

0.085 

0.018333333 

0.844 

13 

0.8667 

0.8 

-0.0227 

-0.044 

0.022667 

0.044 

0.88 

14 

0.9333 

0.8667 

-0.0533 

-0.0133333 

0.053333 

0.013333333 

0.888 

15 

1 

0.9333 

-0.112 

0.04533333 

0.112 

0.045333333 


max|(R(l)-(l/N)| max|((l-1)/N)-R(l)| D 
0.124 0.09 


D = 0.124 j^-Vl ^UJI <>ij D = 0.09 j D + = 0.124 cJ^ (>» 

■iiJ TV = 15 J 05 J^j-axll i" J i S^j^Lajo: -< jxilll (Jj-ii. ^ja 

Am 15 = 0.338 


0.124 
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CjIjiaLUI jl 4jjh^dl jail (jkai ijj V Ujli D = 0.124 < D oos l5 = 0.338 j' :j' 

.^Jaila ^ Jjj j* 
;ddb)l J|>J1 Uad 

(0 

For 2<X <3 


R = 


X 


-1 ,0 <R< 


1 


.-. X = 2 ( VF + 1), when 0 < R < 0.25 
For 3< X <6 


R = 1-- 
3 



, — < i? < 1 

4 


:.X = 6- 2y[3R, when 0.25 < R < 1 


; Jllll£ ^2lj2i*JI ji*1a11 15 C>* 4iic. Ajljal Microsoft Excel 

Random Numbers j'4^2 cjljblk^l (jj-iL^a j Data Analysis jb=b Tools i>» -1 
Number of Random Numbers j Number of Variables (=1) ^bUJI ^2 ^ Generation 
and j Between (=0) bi.U Parameters “bli. ^ j Uniform j^2 Distributions Cy° j (=15) 
Output j^i>2 Output options 31 Jj' Aj j' 2^2 Random Seed (=1) 

. OK A A1:A15 L_2Ki j Range 

c_u£j (JLkJ^I olalj ^ ^ B 1 AjiaJl .vw ' -2 


=IF(0<=AK=0.25,B1=2+SQRT(A1)+1,6-2*SQRT(3*A1)) 

B15 B2 bNiJl A ^ jkl oj« B l ^-^2 -3 

2^23 

:Jbll 


0.004242073 

0.404065065 

0.548448134 

0.839350566 

0.028290658 

0.074861904 

0.199804682 

0.215948973 

0.939634388 

0.117862484 

0.03869747 

0.8992584 

0.979247414 

0.6621601 

0.621539964 


5.774378915 

3.798005271 

3.434580423 

2.826325979 

5.417344099 

5.052190502 

4.451563311 

4.390221234 

2.642082095 

4.810735604 

5.318553274 

2.715018904 

2.572031365 

3.181148957 

3.268978292 


E(X) 


a + h + c 
3 


2 + 3 + 6 
3 


n_ 

T 


3.976877 Xu*]\ Jaxujl# jl Excel f EVu iu ( i _ j ) 
^ jj Ia 31 li. jiLdl 


3.66667 
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J \i\ All! ^UUdJ 


CjLiLixJI dl ^2kJj g-lx^O^kV 1 ^JOl£ 


ljIpLui 3 (^3^1 


-* 1422/1421 cUill jUi^VI 

^ \ ^1 -v *>\\ Ja ^ e* i*yi 24 1 ®eL<i] 


^jUjl AkJl \ {UL^ L^J 


;cJ jVI 

•(J ^Jaxj -i^j Aiiajillj e) ^ l>*0 


Time Between Arrivals 
(Minutes) 

Probability 

1 

0.23 

2 

0.37 

3 

0.28 

4 

0.12 


t U^jj 50 cJ y ~^ j 4 _LqJ)I *2j (^) 

A_La^^U C^) 

(J je^Jl fiLLax-Ji A-Ia^VI ( O ^ ael^-<i]l A_lo^bU ^eikl (c) 

(zlo.os = 7.81 ) ,« = 0.05 ^.(E^j^l) 


ji>j' 

( ^~ l “\' l^)Iaj-a jLkjiJI (j-a Ijijl) ;4_l]l!i]l 


0.25 0.01 0.93 0.70 0.66 0.74 0.79 0.47 0.68 0.18 0.88 0.07 0.99 0.51 0.04 0.01 

0.43 0.60 0.59 0.55 0.64 0.10 0.61 0.22 0.85 0.42 0.01 0.98 0.05 0.20 0.11 0.23 

0.68 0.41 0.96 0.48 0.11 0.59 0.11 0.10 


aiA dljl£ 121 Loj 3 jbl kV iajuj jlall C ' Aij Jjji RuilS Test jbli.] jOVimi ( i) 

■li. .4-illjjujc. 


_2 n x n 2 1 2 _2n l n 2 (2n l n 2 -N) v _ b-(2n l n 2 /N)-\/2 

Mh ~^r + 2 ,CTb ~ n 2 (n~ i) ’ ° 


(2??^ — TV) 
A 2 (iV-l) 


|V2 


« = 0.05, z 0 025 = 1.96 
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3 -J «a!j AijLudlt AjjI ^ jaixll (J jVI ^)iajalll ^L_J^ 

;Aj 3U11 ^Jjlll 


F(*) = 


0, 

X< 0 

x 1 

0 < X < 1 

2 

j ( 2 “ x ) 2 

1 < x < 2 

2 

1, 

x > 2 


;djiiai JlyJI 

Cil jj*l« 8 -5 fjS -^j Acceptance-Rejection Technique u^jl' j J “^j^ 3 ^ bVui -j 
f ^uh ) . (g -02 = 0.8187) 71 = 0.2 Poisson Variates £-Oj^ V 1 ' j-^- 

^j^)l Cjjlj)J-a^ AjjI 

.P = 1 j n = 0 : 1 ojJai-1' 

. P x i? n+1 -i P J-^j R n+l yb'j^c- bj ;2 ojJaiJI 
Xj ^jj 4-JL^Jl yi VJj TV = Yl jlJAic. _p < dul£ |j| ;3 0 

2 & 
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A&I ^auudJ 


CjLiLixJI dl ^2kJj g-lx^O^kV 1 ^JOl£ 


ljIpLui 3 


-* 1422/1421 cUill jUi^VI 

^ \ ^1 ^1 -v *>\\ Ja ^ e* 24 1 ®eL<i] 


ijujUjl ^Vl ^Loa. ^ 


*(J ^Jaxj <i2k! d)^*^ ^5^! e) 3*^ O'O <yj5^ 


Time Between Arrivals (Minutes) 

Probability 

1 

0.23 

2 

0.37 

3 

0.28 

4 

0.12 


# U^jj 50 (J JJ-£3 J ^-Lojl *2j (^) 
# AiLuJl a^^ll (<— i) 

(J fiLLax-Ji A-l^dVI ( O 6^ALoLall ^ ael^-<i]l (3^3 (^) 

(^3,0.05 = 7.81) -a = 0.05 -^ .( E <*5ji«ll) 

:l J & I JI>J1 

( ^JajuoJ '^)l-i..> ^jj^Lllj jLolJI ^j-a Ijijl) lAJlllI jaUjbU 

0.25 0.01 0.93 0.70 0.66 0.74 0.79 0.47 0.68 0.18 0.88 0.07 0.99 0.51 0.04 0.01 

0.43 0.60 0.59 0.55 0.64 0.10 0.61 0.22 0.85 0.42 0.01 0.98 0.05 0.20 0.11 0.23 

0.68 0.41 0.96 0.48 0.11 0.59 0.11 0.10 

aAA lllil£ 12) LaA jlfLi-V Tuaj jlall C \<)j JjS RuilS Test jlfli.) ^.Wuai (I) 

Ai _4 aj 1 jjuic. 

b-(2n l njN)-\/2 


_ 2 n { n 2 1 _ 2 _ 2«jH 2 (2n l n 2 -N) 
Mb ~^T + 2’°* N 2 (N- 1) 


7 

• ^0 


2/7^, (27/jW, —N) 
A 2 (A-1) 


|!/2 


a = 0.05, z 0025 = 1-96 

x AlLa ^ ^13 g a]j AajLoJI 4ajI jaliSj^M ^j-a l]j^\ jJajoill (l_j) 

;4a11a]I ^Ia ( (J ■ -^a '^) 

F(x) = ^, x = l,2,---,6 

l$' |_xj = sma ll est integer > x 4i2U.lt j» .iVu;i <^i^a ^li jl J ;4_k^.2la) 

. X iS jl CJ -0 ^r.j^kx^o eec. 
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c> 4 Acceptance-Rejection Technique j <J ^j^=> ft a-Vim h (^) 
. (V 02 = 0.8187) A = 0.2 Poisson Variates 

Cj i I j)Jrs # ^)iajudJ l^)iajaj ^.W'UaiI 

. P = 1 j n = 0 : 1 o 

. P x P H+1 -j P Jaj P „ +1 - 2 j :2 

Jic. j -1^.1^ 77 4-JLaJl 77 Vjj _/V = 77 JUJiic. p < £_*■ dul£ lit ;3 6 

2 & 


JiJbtJ ^JL<U^.yi .Li-a ^ Ia^JU ^lill 3^^ 4lc* J ^JlC- J-axAi J jJLlL]! -1^.1 AJ^JJ 

• (JjA^JIj ^JaxJ LlgjJ 


Number of Customers/Day 

8 

10 

12 

14 

Probability 

0.35 

0.30 

0.25 

0.10 

: cs-^' m- 

oti. <ic. jVl (j-a (_J^ 

Number of Loafs/Customer 

4 

8 

12 

16 

Probability 

0.4 

0.3 

0.2 

0.1 


# l_L<ajJ jU^Jl lAAxJ ^AC. -Lajaj jllA J}A^.j (J-aC- ^aljl Ajoia^. IjjAJ 

Jilxjj l£ IajA^. ^A^ILujI (Jlj^uJl (jj* A-ijl ^,W‘u J 

•(ls" 6"^ ^ (J£ Jj' L>« ^li jVl 
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)jl A)j| ^aJUdJ 


12 1 

2 2 4 

3 11 

12 2 


4 3 

3 2 

1 2 

4 3 


_A 1422/1 421 n^’vll aIclL^-o CjUU.) 


2 12 12 
3 3 3 2 1 

3 2 2 2 2 


24 1 

; J jSM AjI^J 

0) 

2 12 2 3 

1113 2 

4 2 3 2 3 


M 


X 

Count ( () I ) 

/>(*) 

1 

13 

0.26 

2 

21 

0 . 42 

3 

12 

0 .24 

4 

4 

0 . 80 



12 3 4 


C8 


E Ajls 


(e) 


£, =50x0.23 = 11.5 
£ 2 =50x0.37 = 18.5 
£ 3 = 50x0.28 = 14 
E 4 =50x0.12 = 6 

* (Q -is,) 2 (13-11.5) 2 (21-18.5) 2 (12-14) 2 

t; £, 11.5 18.5 14 

= 0. 1 95652 + 0.337838 + 0.285714 + 0.666666 = 1 .4859 


4-^43 L_bal^J J 

(4-6) 2 ’ 


v Jo 2 = 1.4859 < 7.81 = zl 0 , 5 
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ju = 0.4485 


x* , ..yi Pi (Jl j)j>a)U 

P ■ • ^_La]| l*‘ w * j cj^ 


+ + 


6 = 21, Wj =21 , n 2 =19 , TV = 40 
2x21x19 1 

Mh = 


40 


- = 20.45 
2 


O", 


2 x 21 x 19 x (2x21x19 -40) 604884 


(40)‘ (40-1) 


62400 


9.693654 


2.-20.45 = _^_ = 0176M 
V9.693654 3.11346 

•.• Z 0 = 0.17665 < 1.96 = z 0025 


_Ajj| jj2ic. «5a (jl 4X1111 ijJaiji')! lUji 

M 


F(x) = - = R, x = 1,2,..., 6; PD£/(0,1) 



X = 6P, PD £7(0,1) 

Ailj 6 J 1 (j^J 25 jjliaJl jjitlLal] A, ~y;~s.>.=i ^Ujjl LS^~ LS^J 

X = [6R\, PDt/(0,l) 


X, = |_6 x 0.25 J = |_1 .5 J = 2, X^ 6x0.01- 0.06J-1, 
X 4 = [6 x 0.70 J = [4.2 j = 5, X 5 = [6 x 0.66J = [_3.96j = 4, 


A ;j\UJl jijSll 

X 3 = [6 x 0.93 J = [5.58J = 6 
X 6 = [6 x 0.74 J = [_4.44 J = 5 
2, 1,6, 5, 4,5 J 


step 1 : set n = 0, P = 1 

step 2 : R t = 0.25, P— »PxP 15 P = 1 x 0.25 = 0.25 

step 3 : Sice P = 0.25 < e~ A = 0.8187, accept N = 0. 
step 1 : set n = 0, P - 1 

step 2 : R l = 0.01, P->/ ) xfi 1 , P = 1 x 0.01 = 0.01 

step 3 : Pz'ce P = 0.01 < e _/l = 0.8187, accept N = 0. 
step \ : set n = 0,P = 1 

step 2 : P, = 0.93, P — » P x P, , P = 1 x 0.93 = 0.93 

step 3 : <S7'ce P = 0.93 > e _/l =0.8187, reject n = 0. and return to step 2 w/Y/z « = 1 . 
step 2 : Pj = 0.70, P^PxP 2 , P = 0.93x0.70 = 0.65 
step 3 : P/'ce P = 0.65 < e _/l = 0.8 1 87, accept N = 1 . 


(e) 
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step 1 : set n = 0, P = 1 

step 2 : P t = 0.66, P— >PxP 1; P = 1x0.66 = 0.66 
step 3 : Ace P = 0.66 < e _/l = 0.8187, accept N = 0. 

0,0, 1,0 l— !jlk*ll Jjilall (j>J jxi 4 131 

AjUI 

^ Jj (JS] (jjlj jll aa*J ( 1 ) J j-ia. a*4 


Number of Customers 

CDF 

Random Number 

8 

0.35 

0.01-0.35 

10 

0.65 

0.36-0.65 

12 

0.90 

0.66-0.90 

14 

1 

0.91 - 1 


(jjJj Aic. jVl aa*J (2) ^*4 


Number of Loafs 

CDF 

Random Number 

4 

0.40 

0.01-0.40 

8 

0.70 

0.41-0.70 

12 

0.90 

0.71-0.90 

16 

1 

0.91 - 1 


8 o^jjll ^ (1) l>j R = 0.25 :JjVl j»jJ( 


Customer Number 

R 

Number of Loafs 

1 

0.01 

04 

2 

0.93 

16 

3 

0.70 

08 

4 

0.66 

08 

5 

0.74 

12 

6 

0.79 

12 

7 

0.47 

08 

8 

0.68 

08 Total = 76 


8 clpb jll lie. -^ 4 ( 1 ) Jj^?- i>J R = 0 . 1 8 :gr^' f 


Customer Number 

R 

Number of Loafs 

1 

0.88 

12 

2 

0.07 

04 

3 

0.99 

16 

4 

0.51 

08 

5 

0.04 

04 

6 

0.01 

04 

7 

0.43 

08 

8 

0.60 

08 Total = 64 


10 (1) J c>j R- 0.59 :‘44l'-^' f jJ' 
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Customer Number 

R 

Number of Loafs 

1 

0.55 

08 

2 

0.64 

08 

3 

0.10 

04 

4 

0.61 

08 

5 

0.22 

04 

6 

0.85 

12 

7 

0.42 

08 

8 

0.01 

04 

9 

0.98 

16 

10 

0.05 

04 Total = 76 


8 i LpWjl' ^ (1) t>j R = 0.20 fjJ' 


Customer Number 

R 

Number of Loafs 

1 

0.11 

04 

2 

0.23 

04 

3 

0.68 

08 

4 

0.41 

08 

5 

0.96 

16 

6 

0.48 

08 

7 

0.11 

04 

8 

0.59 

08 Total = 60 


8 cIpW j^' ^ ( 1 ) dj^r- t>“j R = 0. 1 1 j»jJ' 


Customer Number 

R 

Number of Loafs 

1 

0.10 

04 

2 

0.25 

04 

3 

0.01 

04 

4 

0.93 

16 

5 

0.70 

08 

6 

0.66 

08 

7 

0.74 

12 

8 

0.79 

12 Total = 64 


151 .lijc. j 76,64,76,60,64 : <^a j»M 4-^i. 4£.L*2l Aic. jVI jji '5 £aj 

,li}& j 68 j* 44c- jVt 


^rvj ~S 1 b i AUl ^jujJ 


d il \\*9 I' dj j - j f 1 . 

fJ k3|2uK 

dlLall Aj^A^k. 


-* 1423/1422 J IjVl cUill 

( f ol£l^all l3^)^ ) L " ' 24 1 s-4-al 


5 8 

7 5 

5 7 


8 
6 

8 8 


6 

7 


d ll&LaJ 3 

;4-JUlt AiluaVI Lf lC' i— ia! 

":Jj^ 

Li^jj 50 jaUaJ (^2 “La-liJI <3^3^ ^ 4bll djbbJI d 3-v . n 

7989697 9 958677 

88899686565995 
6687675796 

_dj|.2ftbb<l]| L-bb-La tl di^.1 £JjjJ jjjja 3 

.4 d 'll 4-aik d-aj 20 4 J ^C_J 

;^l JI>JI 

;4_Jbll 4-lb ^jjj f* ^"'-a (_g^' jdic-^iixa (3° *d<u3 20 -4 J 

F(x) = ^, x = 1,2, •••,6 
6 

j*^ 3 ' lS' |_.xj = smallest integer > x ^Nibi j»li jl ^Jc- J :<daa.Xa) 

. x lS jl cl) -0 

:&iflt J)>J1 

JiJbtJ xjjjlll # Lia jJ lAJbU ^Ii]l Aic-^l JJ1C- -Lajuj^Lo jjjULlI 21^.1 

; Jj^Jb UajJ bP^ j^' 


Number of Customers/Day 

8 

10 

12 

14 

Probability 

0.35 

0.30 

0.25 

0.10 

; Jbli J^\ g jjSll 4. 

u«*s 4ic. _jVl 3* 4.2c. UJjJ) <J4 

Number of Loafs/Customer 

4 

8 

12 

16 

Probability 

0.4 

0.3 

0.2 

0.1 


.U-a jJ jUaJl l&21xJ Jojuj^Lg 2}.A^.j (J^C. ^»lj| J Q IjjAJ L5^“^" 
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J ~N 1 ui AUl 


ClAc-ba 3 4*°4^ 


CllLlLaaJI c.\ ‘ -->*»■ V I r~~-^ 

fJ k3l a4£ 
4141 Ajl^iU. 

■a 1423/1422 J ijVl lU 41 ^441 jb^Vl 
^ | ol£4_41 j^jja ) L “ ' ^ ,' 241 *44 

;A4141 AiiuiVl faiaA. l-l4 

: JjSn J1>41 

b^jJ j 50 A.l4 jaUaJ jjjl __jla -i4 A^aikll jj- 0 ^ 44141 dlbb4l t“ 'W . .> 
5 8867989697 " 995 8 

677756788899686 
565995578866876 
7 5 7 9 6 

_c4.}Abi4l 5^4 l_±ujLLo ^1L<4^1 j (jj4a (4 

^lla4l 1-l^J A»a.ik. 20 4j ^sb 

:is-jl4l J1>41 

; 44141 jj4l Alb ^44 (iJ i -^bj p j-44 ^4 j4c. j-ix-lq a^us 20 4j 

F(x) = x = 1, 2, • • • , 6 

ji^al ^1 |^ T J = smallest integer > x 44441 f OA . 44 ^li jl ^^Ic. J j > -o4\ ;A_k^4Lf) 

. x j' 2H 1 j^' 

:24l4l J1j*4l 

c> 5 4 j Acceptance-Rejection Technique lP 32 j^'j J j4l' 4bjla ^ b-V4 b 
. 2 = 0.5 4»^j4iJ Poisson Variates uj4jj tOj 2 ^44 jjAI* 

lyr* <Oj'j^4' 

. P = 1 j n = 0 4^= : 1 3 j4^2' 
. P X R n+l -) P J-AJj P H+| 4j :2 0j441 

210 J ^ Jjj ^ Vjj _/V = VI cJ^| jijAic. p < dul£ lit ;3 6 

:H\J\ 

2l2btJ ^Ha^VI # LiA lAJbU A^c.^1 ^.Ic. JajuJ jliA AjJL^J 21^.1 2u^jj 

; Jj^Jb (^Jaxj 4s jj 


Number of Customers/Day 

8 

10 

12 

14 

Probability 

0.35 

0.30 

0.25 

0.10 

; JbJI Jl^Y 

l ^Jjdll <- A^C>J^\ ^JA (_£^)4j2uJ (J^4_3 l]^ 

Number of Loafs/Customer 

4 

8 

12 

16 

Probability 

0.4 

0.3 

0.2 

0.1 


# l_lA^ lAJbU JajuJ jliA (JaC- Ajaa^. LljJll 
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*4)1 ajaiJ 

1423/1422 <JjVl jbliNI aILjjV clAjL^.] 

^ 1 ol^^oll ) L ' ^ 24 1 ®4-<d 


:JjV) AjL^I 

- 1 ?- 5 Minitab ^ v-Cu da (I) 

MTB > Tally Cl; 

SUBC> Counts; 

SUBC> CumCounts; 

SUBC> Percents; 

SUBC> CumPercents . 

Summary Statistics for Discrete Variables 


SerTime 

Count 

CumCnt 

Percent 

CumPct 

5 

8 

8 

16.00 

16.00 

6 

11 

19 

22 .00 

38.00 

7 

10 

29 

20.00 

58 . 00 

8 

11 

40 

22 .00 

80 . 00 

9 

10 

50 

20.00 

100.00 

N= 

50 





Input al)2LkA*JI (JW ^ ni _J l y ^ ' i-aj L _ ' *t'M U n Cl 

Analyzer 


Distribution Summary 

Distribution: Discrete 
Expression: Disc(5, 9) 

Square Error: 0.002400 


Chi Square Test 
Number of intervals = 5 
Degrees of freedom = 4 
Test Statistic = 0.6 

Corresponding p-value >0.75 

Data Summary 

Number of Data Points =50 

Min Data Value = 5 
Max Data Value = 9 
Sample Mean = 7.08 

Sample Std Dev = 1.38 

Histogram Summary 

Histogram Range = 4.5 to 9.5 
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Number of Intervals =5 

djULnll ^Ic. (jJaia 9 j 5 Discrete j' ^ 

Minitab ^ <J^-k 4iA*-d' jd ^Nuii “UAk j 20 ( 4 - 1 ) 

MTB > Sample 20 Cl c4; 

SUBC> Replace. 

MTB > print c4 

Data Display 


C4 

6 8 

9 

8 8 


5 


8 

8 

6 


fft)= 



6 


R = F (x ) = —,x= 1,2, 
6 

\ x = 6R,R I (0,1) 


6 


6 

9 

5 


6 6 8 

5 7 6 


Jl I jrUlll AjIaI 

^jjjlll j j2ic- ^>1x1*1 ^j§ Ail jll 




Aii2lx]l ^Akiuil A ^ LS^" d jj^a^llj A ^ 1 ^1 JJC- ^J3 ^ R~» 1 IjlA j 

S£F smallest integer 3 x 


Minitab f ^Vui u 

MTB > Random 20 cl; 

SUBC> Uniform 0.0 1.0. 

MTB > let c2=6*cl 
MTB > let c3=c2+0 . 5 
MTB > round c3 c4 
MTB > print c4 


Data Display 


C4 

5 3 
5 2 


6156344541515 
6 6 4 


MTB > 

e 05 = 0.606531 


JIjajiH AjIaI 
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1 )n = 0,P = 1 

2) P, - 0.771828 E P ® PR l = 0.771828 

3) 0.771 828< 0.60653 1 E NO® reject n = 0 E n = 1 

2 ) R 2 = 0.428251 P P ® PP 2 = 0.3305361 

3) 0.3305361 < 0.606531 E YES ® TV = 1 
1 )n = 0,P = 1 

2) R l = 0.995495 P P ® PR, = 0.995495 

3) 0.995495< 0.606531 P NO® reject « = 0 P n = 1 

2) P 2 = 0.067969 E P ® PR 2 = 0.067663 

3) 0.067663 < 0.606531 E YES ® TV = 1 

1) « = 0,P = 1 

2) P, = 0.815945 E P ® PP, = 0.815945 

3) 0.81 5945< 0.60653 1 E NO® reject n = 0E n = 1 

2) P 2 = 0.833423 E P ® PP 2 = 0.680027 

3) 0.680027 < 0.606531 E NO® reject n = 1 E n = 2 

2) P 3 = 0.344675 E P ® PP 3 = 0.234388 

3) 0.234388 < 0.606531 E YES ® TV = 2 
1 )n = 0,P = 1 

2) R l = 0.565971 E P ® PP, = 0.565971 

3) 0.565971< 0.606531 E NO® reject n = 0 E « = 1 

2 ) R 2 = 0.560698 E P ® PP 2 = 0.317339 

3) 0.317339 < 0.606531 E YES® TV =1 
1>? = 0,P = 1 

2) P, = 0.718902 E P ® PP, = 0.718902 

3) 0.718902< 0.606531 E NO® reject n = 0E « = 1 

2) P 2 = 0.631130 E PP 2 = 0.453721 

3) 0.45372 1< 0.606531 E YES® TV = 1 

1,1,2, U 

:l£ JUK AjjLx-aII 


Number of Customers/Day 

Probability 

Cumulative Probability 

8 

0.35 

0.35 

10 

0.30 

0.65 
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12 

0.25 

0.90 

14 

0.10 

1.00 


AjjIx-o 


Number of Loafs/Customer 

Probability 

Cumulative Probability 

4 

0.4 

0.4 

8 

0.3 

0.7 

12 

0.2 

0.9 

16 

0.1 

1.0 


:<JjVl <»j3l 

ai& b) 0.35 ji 0.125002 ^ j bpbjll 

8 = JjVt f j21 jib jll 

8 31 (jib jll j-a jjjj (JS1 Aic- jSn AiC jVI -^Aaj 


Number of Customer 

Random Number 

Number of Loafs 

1 

0.747727 

12 

2 

0.165930 

04 

3 

0.807279 

12 

4 

0.691822 

08 

5 

0.332073 

04 

6 

0.865662 

12 

7 

0.954414 

16 

8 

0.605033 

08 

Total 


76 


ILc. J 76 — (JjVl j» j31 Lc-Lijl 4ic. jVl Aie. b) 

13 0.65j 0.35 ja j»Sj3l 13 a j' L^j 0.436581 ^ j ai^j jibjll ^ A^jj 

10 = ^311 j»j31 jib jl' a^ 
10 31 jib jll j* jjjj L&1 <ic- jV I Aic. jVl 


Number of Customer 

Random Number 

Number of Loafs 

1 

0.795704 

12 

2 

0.191331 

04 

3 

0.326339 

04 

4 

0.760580 

12 

5 

0.232169 

04 

6 

0.766908 

12 

7 

0.897992 

12 

8 

0.498371 

08 

9 

0.593898 

08 

10 

0.917927 

16 

Total 


92 


lajc-j 92 — (^bll j» j31 Lc-Lijl <ic. jVl bj 

: j3l31l eJ 3l 
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b] l.OOj 0.90 li* ji 0.975134 jjbjll aa& a^jj 

14 — <^1531 jSJjl] jjbjll AAc. 
14 41 (jib jll ^j-a (jjjj j£3 Aic- jVI AAc. jVl -^A^a 


Number of Customer 

Random Number 

Number of Loafs 

1 

0.500345 

08 

2 

0.377338 

04 

3 

0.497917 

08 

4 

0.560237 

08 

5 

0.742156 

12 

6 

0.066540 

04 

7 

0.953874 

16 

8 

0.048342 

04 

9 

0.133688 

04 

10 

0.145730 

04 

11 

0.313932 

04 

12 

0.656628 

08 

13 

0.146369 

04 

14 

0.688054 

08 

Total 


96 


' be. j 96 = 441531 ^ j43 4c.l_i4l 4ic. jVl aac. b] 

?J 4I 

bl 0.90 j 0.65 uaj (=4 jll u' 4 ijj 0.852771 ^'j4c. ^ j i_l=^ jib jll aac. a^ 

12 = ^il4l j43 jjb i jll aac. 
12 41 jjbjll (j* (jjjj L& <ic. AAC. (jVI AAaj 


Number of Customer 

Random Number 

Number of Loafs 

1 

0.102021 

04 

2 

0.352606 

04 

3 

0.739246 

12 

4 

0.278503 

08 

5 

0.495604 

08 

6 

0.471064 

08 

7 

0.214966 

04 

8 

0.784797 

12 

9 

0.922574 

16 

10 

0.011573 

04 

11 

0.530562 

08 

12 

0.811989 

12 

Total 


100 


U.)6 J 100 — A^L-all Aic.jVI lij 

bl 0.90 j 0.65 jaj Iaa ji Ujj 0.676495 <jb'j4c. ^ j i_l=^a b^Wj^' 

12 = ^4 31 j» j43 jjb j3l aac. 
12 41 jjbjll j-a jjjj (j£3 4ic. jVl AAC. jVl AAaj 


Number of Customer 


Random Number 


Number of Loafs 
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1 

0.113377 

04 

2 

0.682001 

08 

3 

0.860924 

12 

4 

0.616596 

08 

5 

0.670505 

08 

6 

0.996726 

16 

7 

0.203282 

04 

8 

0.616869 

08 

9 

0.337997 

04 

10 

0.273178 

04 

11 

0.832140 

12 

12 

0.575714 

08 

Total 


96 


Average Number of Loafs = 


lijc. j 96 = ^ jJl Lc-L-all 4ic. jVI .lie- b) 

jA b-a jJ Lc-Libl <ic- jVI lie. jla b) 

76+ 92+ 96+ 100+ 96 460 ^ 

5 T~ 

Liajj lijc. j 92 il-ie-l _j' .+ 4 j ■ I 
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o^vlt 

a’lU.ll AJCa 4 . 

■^U.U.y .11 .Aj ^A 4 ^ gl«-»\^ll 

( 1 SlSba^dl jjjla) <,i,| ~^. 1 241 

■A 1423/1422 ^1 J— ili j4^v 

Cjlc-LwJ 3 (>jjl 

; 4 t iHlll 4 -LbmVl L- L^i 


:JjSn Jlj^t 


I^^Jbll ^g-ll 4WNfl £fi; gbia |_gJc’ _jAI ^l^juill <■ _ 4li 


Daily Demand 

0 

1 

2 

3 

4 

Probability 

0.33 

0.25 

0.20 

0.12 

0.10 


i _ 4 b ^lil dl-l^j () (_£jbaJ jl (_j> a (_)al 4j| 1214 ^bl AjiJjjj d 'all 12 a jj-a Jj j bl < J^"' °J 

^*J i_5^) ^ ■ ‘ A ' dbAJa -^J^^all jjj-^ all^j ~'°.' a ) 4 b ^\ .dl-ia . j 10 

L-iikll ^daj l>“ ^ jAbal l Lt* jll jA j) Lead Time f^All o* j ujJp^ Uj^j 

: ^Ldb^l £UJ^' (^ia- 


Lead Time (Days) 

1 

2 

3 

Probability 

0.3 

0.5 

0.2 


■AxJ <41 £ 3^)1 dbALa . 1 ^. J 2 ^^jldll 2 j J <all (jlA 121 ^ (JjI ^j-a Ibila 

A^joijj A_ibla 2 i./ Q ^ ' ^j-^ a ' 1 ^a 3 d.ii. as-^il ^b^l A_id _ 4 b 41 ^jjLaul () AjAj 

J <jld 


J i"nlb ^j]| dl-ia. jll 


I—IC-^JjujI f i v**' \ 1 4 V "in. ^ajuj^Xo 


r^l^l Jl>Jl 


:JUI 

/(*)= 


£? jj^' £fy O^J^' cJj^- j'- 1 * dljbbb Lifetime %= 4 l j 

| 0 . 4 e“ a4jc , x > 0 
[ 0 , otherwise 

; JIA 1 Jc. l_lJ j Sba. Aba ji 1 000 a] j EXCEL J MIN 1 TAB f'^bbL 

?dl jba 5 -^*A <_4*A r -l ' ■ '■d' ^ysAl 2)1 (JLaJ^I jAla -J 

?A^2Ual dll ^jiiai 6 J 3 (j^ (_4*-l ^^1 ' ‘ ■all ^)-a2ll (jl (jLaJ^I _jAbi -9 

.(I ;jl/dj ajAll o2a i _ s 2c. AjLi.^n^ IjLW'i liLblbj jj'd _3 


• bdlAl Jl^udl 
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x diljiALoui Jloj 


X, 

0 1 2 3 4 5 

6 

7 

8 

Observed 

Frequency 

118 274 298 169 105 25 

8 

1 

2 


. cl — 0.05 ^2 Jajoj jIaJ (J^jujI ^ ^JJxIa x jl AJjISII AjjJa^ili ^>±1^.1 
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&ill 


Jb 1423/1422 <^411 J.uaill jLlk^U aU*~\4 <4AjIa1 

( 1 SlSba^dl Jjjla) 241 


: JjVl Jl>-41 AjIaI 

: 4 jM JjMl <jj£i AjjAaII Sl£U*U 


;^a jJI L_lliall Ajjlx-a (J 


Demand 

Probability 

Cumulative Probability 

Random Number 

0 

0.33 

0.33 

0.00-0.33 

1 

0.25 

0.58 

0.34-0.58 

2 

0.20 

0.78 

0.59-0.78 

3 

0.12 

0.90 

0.79-0.90 

4 

0.10 

1.00 

0.91 - 1.00 




Lead Time 

Probability 

Cumulative Probability 

Random Number 

1 

0.3 

0.3 

0.00-0.30 

2 

0.5 

0.8 

0.31-0.80 

3 

0.2 

1.0 

0.81-1.00 


•ftl -s. *\\ 

: JjVl g j^VI 

: JjVl ?j41 

dJl^. j J U^^ -2 Jj^ t> 0.419225 j4*ll ^Sjll ; tJWI 

i^jgl ^ 

# 6.1^2 11 

6 - 1 ^. j 2 UJ ^-3 1 lU-ati 4 -IjIjlaII Jj^ c> 0.672281 j 4 *ll ^ Jl jJI 141 tJUl 

;ddl2II ?jA\ 

OA^. j I jj ^- 2 <. llLall AjjIji-a]| Jj^ t> 0.556692 j 4 *ll ^ J\ ; f jJl 141 

l^bjl ^ 

S^k j 0 cIl^- 2 1 0.179291 cAA 2 ' fSjH ifjJI 


1 


^■j 0 C)j^ *■ ^1*^' Ajjlx-^11 cJj^ L> 0.066128 ^ j]| ;^j2l 141 <- .4kl l 

j 0 C)j^ ** ^1*^' ajjIx-aII 0.136442 fSjll 

i^Loll ^ j2' 
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fiA^.j Q t lllall AjjIjI-a]| Jj^ t> 0.219630 <4 4*1' 4 jl' : f 4' 141 41-1' 

CjIa^-j 8 jj 4—1' c> 44 JjVl £j4H 44 4 

4 ^ \ \ l-> • ^ j^-v q\ 1 4 -^w m > 

:<4-H' p jj^Vi 

: JjVl f4' 
/&a^^ 8 ; ^ ^-^.^-<31 2 ) 44 ^^^ 

fiA^. j \ L)^~* 4aUo]| Ajjlx-<ill Jj^j* 0.3455 17 44*1' 44 ; f 4' '4141-1' 

:^l jjjj! 

# &a^^ 7 *a 

fiA^. j \ (j^^- 2 t lllall AjjIjI-a]| Jj^ t> 0.520493 4 4*1' 4 4 : f 4' '41 41-1' 

;d2lil]| ^ 

# C1 iIa^.j () 1 ^ (JjJ)^*a'l 

fiA^. j 2 C)J^ 1 lUall A-lllx-oll j* 0.616346 44*1' 4 jll j^ll '41 41-1 ' 

j^ljll £jj3l 

&A^.J 2 (j^^ -2 ^ 1^^' Ajjlx-all Jj^ c> 0.63971 1 4 4*1' 4 jll : e 41 141 41-1' 

# C1 jIa^.^ 2 (4j4^-«3l 

0 ,l 2 k j Q (j ^^ -2 1 1 ^^' 4jjl*-a]| (J jA^. j* 0.330888 t 44 1 *l' 4 J 2 ' if4' '41 c . 4J-al l 

|^JJJALu»J 1 ^^4] I 

.CaIa^j 2 

OA^. j 4 (j^^- 2 ^ Ajjlx-all Jj^ j- 0.949622 4 4*1' 4 jll ; f 4' '41 4411 

(^J^- 2 -^- J 4^3 1 4_ll^) 
.CIiIa^, j (j O 

&A^.j 2 clL^" 2 1 lUall AjjIjI-a]| cJj^ a* 0.640219 4'4*1' 4 jl' if 4' '41 41-1 ' 

j o -^- 2 

aj 1 a^.j 4 4-^3 1 0 * i,Hj ^Auj cl ) -0 ^ ^ ^AoiVl AaI^a 45 ^ 

# aj!a^. J 10 4. nU^ 4 , -n. n 1 

2 (j* j 0.315576 ^ jll ;4 j3^" Jj^j 

: JjVl ^j4' 

J 2 (j ^^- 2 ^ 4jjIji-a1I 0.753165 ^'j4x1I4j]I ; fJ 2l 141^1 

J ^J-^3 1 
: L ^' 

fiA^. J 0 (j^^- 2 1 1 ^^' 4jjIji-a]| JjAi. Q* 0.132686 45^'j^' jll ;^j2l l_ALJI 

(SAjAaJl A-nlkll C’lU^o ; c!i 11 a 11 4 jjl 
# c 1 iIa^.^ 10 o 

oA^. J 0 cIL ^ -2 1 4jjlx-all Jj^ j- 0.203047 c4' 4-1' 4 jl' if 4' '41 4411 

ifj'jii f4j 
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oA^. 


oA^k 


oA^. 


# C1 jIa^.^ IQ A 

^.j 2 (jj^-3 ^ lliall AjjIjI-a]| Jj^ t> 0.592781 j&A\ 4 jll : f jjll 141 

# c!jIa^,^ 3 ^-^9-21 

2 oj& L . (Jja^. 2 )-° 0.641 142 ^ajJI ^3^11 j2l Ia^J L_illa]l 

*^jjjaLl21 ^^21 

2 uj^ 4-ilIali AjjLx-<JI (J ja^. 2- 0 0.71 1578 ^3^11 j2l Ia^J L—iilall 

i^LJI ,»j2' 

# c!jIa^.^ 4 

^■j 4 uj^ 4-illall a_iAjl-<i]| (J ja^. 2^ 0.976901 ^3^)11 ^ j2l Ia^J L_iila]l 

> ^aAJ l‘* l.Wj ^alj 2^3^^ 2 -0 ^ A-jl^- 2 ^5^ 

# CliiA^. J |0 4. nU-> 2" ^ A, ^k n 1 

.^jj 2 ^SaJI 2-0 0.612898 ^ jll ;4. nU?l l J^-aj ac.j^ 

: JjVl <»j 4 ' 
. oA^.^ Q [A 2jj^" 

aA^. J 4 2j^ ^ Ajjlx-<ill JjA^. 2^ 0.940874 ^ jll • Ia^J L_iik]l 

^cIiIa^. j 4 2 

&A^.j 3 (j^^- 2 1 lUall AjjIji-a]| Jja^. 2-« 0.830444 ^ ^ c . 

^CjIa^. j 3 (j-^^ 2 

(sAj.w '1 A-nlkll CiU^o j) [CLilliill 4 j2l 
.cIjIa^.^ 10 A 2^$^)^^^ 

aA^. J 2 2^9^ J 1 lUall AjjIji-a]| Jj^ c> 0.761498 c*4 j4*ll 4 jll :?. jJl 141 tAWl 

W'jll ^ jjll 
# c 1 iIa^,^ 3 ^-^.^-21 2 jj^*" 
^■j 3 uj5j l_A 14' ‘4' j *- a2 ' Jj- 1 ?- j-* 0.823 1 55 ^1 j^*-!' 4 J 2 ' ifj^l '4-1 *• . '11-4 1 

# C1 iIa^, j 5 2^^)^"^^ 

^.j 4 2^?^ ^ ajjIx-aII 0 * 0.996509 ^'>*^*1' 4 J 2 ' '4-1 <- . 03-aU 

•^jjjaLuaII a^I| 
.* 6 A^,j \ | A 2 jj^" 

aA^. J \ 2^?^ 1 lUall AjjIji-a]| (Jj- 1 ?- 0.382630 (^lj-4*JI 4 jll l^ajJl 141 *• . OJ-al l 

I^Lall ,»j2' 

0 2 jj^^" 

oA^.j 0 2^?^ ^ Ajjlx-all 0.018751 ^Ij^l 4 jll : eJ 41 141 

7 j-^ 4j^k.j ‘ Lff ±Si jj jp-ali (jxi ^^44 A (V?' jll ^ j>4m 44-i 

JO J'll- 1 ^jJa Ajk_ill 

1 f^ll' A 1 j 0.015373 ^'j^oxll 4 jll ;4 jAL1I J AC> 

;(jjkalaJl pjxuiVI 

; JjVl ^j2l 


oA^k 1 


oA^k 1 
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'■v w 


oA^. 


fiA^.j 2 (j^^- 2 C-llIall Ajjlx-<ill Jj- 1 ?- l y* 0.599484 jJI ; ^jJl li$J c_iikll 

^cIjIa^. j 2 1 aJL^.) 

(Saj.wII A_nlia]l j) ^ jaII 

/oa^.j \ () ;a 

OA^. j \ (j^^-2 <— lllal! A-IAxa!! Jj^ t> 0.583797 ^4 jAAl ^ j]| ; e jA\ l^l tAUI 

# C1jIa^,^ 9 !*^ 

fiA^. j 3 U^^- 2 <— lliall AjjIjla]| Jj^ c> 0.835045 ^1 j- 2 ^' A j 2 ' if j^ 2 ' '41 

i^'j 21 u^\ 

# C1j1a^.j (y !*^ 2^0*^" 
j \ 2)^9^- 2 <— \\]r*\\ AjaIxa]! (J jA^. c> 0.362963 j4 jll i^jJI cJJall 

# C1jIa^,^ 5 !*^ 2)JJ^' 
*.j 2 uj^ L_ii!all (J ja^. 2)-° 0.699827 '.? j2l Ia^J L—iiUi 

a^aj! 

.CIjIa^,^ 3 !*^ 2)JJ^" 
aA^. j 0 (J^^- 2 *— \\h\\ AjaIjla]| Jj- 1 ?- Cy* 0.089972 ^IjAaJI ^ jll i^jJI 14$! c_iik]l 

I^Lail f j4' 

# CjIa^,^ 3 !*^ 2 )jj^" 

OA^. j 0 (j^^- 2 2ial! AjaIxaII Jj^ t> 0. 155004 C5 2 ' y-4 £ jll : e jJI I4 2 

^lxx^\ AjIaj fiA^.j 2 1 (.** l.W j CjIa^. j 3 2)jj^" (l) -0 LS^ ^ ^AjujVI AaI^J 

# C!aIa^. J IQ A-nlLa £jJa A, ~^n 1 

2 2>-0 0.424699 ^ jJl ;A. nU^l l 

: JjVl ^j4' 
# C!aIa^.^ 3 !*^ 2)JJ^" 

0A^.j \ C-llIal 1 A-LIx-aII Jj^ t> 0.373323 j4*ll fSjll : ^1141 ^1 

:^l 

2 !*^ 2)jj^" 

&.W j J (j^^- 2 <— 4UI AjjIjla]| Jj^ c> 0.379252 g4' A j 2 ' j^ 2 ' 

^oaja=JI 4_iALll ciiL-aj) ;421 j]| ^ j2' 
11 ■ ^ sj'' 

ij 2 uj"4 i -. 3Jo" 4.nl»„a\l (J ^j-a 0.630487 j4l l_i1Li]I 

:v' 4' >54' 

9 !*^ 2)JJ^" 

ij 1 uj^ 4-iliall AijlsLAll (J 2)-° 0.584059 ’.^ l_i1U! 

# djl2i^.j 3 !*^ 2)jj^" 

oJL ^. j 0 cIL^- 2 41al! AjjIji-a]| 0.138283 (AA 2 ' Aj 21 :fj^' 

3 !*^ 2)JJ^" 

j 2 (j^^- 2 ^ Alai! AjjIjI-a]| Jj- 1 ?- Cy 0.615948 jll ;^jJl lifl c_ilk]l 




oA^. 
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fjj]' 

aJi ^. j 4 C)J^ ^ lilall A-lilx-olt (J c> 0.928577 j^' £ jll : e . j^' 

'(_ym C' I.Kl j j 2 (j-o ^ L5^ 

^Cljijl^. J IQ 4_nlLa a A^Sn 

. e U 3 ^1 <>j 0.892844 ^ jt*l\ ^ J 3 ' :^ 3 ' J J^J *^C - ^-0 

^al£L^_xJl 


t> j 

^jii 

( _gj|_jJa*Jl 

4 < <1 U»ll 

<ll 


(jjj^' 

^lU! 

Hoi' 

j_gjl JjawJl 

" v iui 


fbVi 















1 

0.419225 

12 

JjN/1 ?J A\ 






2 

0.672281 

11 

^iUll fJ £\ 






1 

0.556692 

9 

CLilUll f jJl 






0 

0.179291 

8 

f ’ J 1 ' (“J^ 1 






0 

0.066128 

8 

j_jn.pl ll a jJl 






0 

0.136442 

8 

(JjjLuJl ^ jJl 






0 

0.219630 

8 

^ jjll 



0 

^Lulla 

8 

4 


8 










(2)£j^Vl 






1 

0.345517 

8 

JjVl (.jJl 






1 

0.520493 

7 

**311 j*jA' 






2 

0.616346 

6 

CLilUIl ^ jjll 






2 

0.639711 

4 

f’ J 1 ' |“J9 1 ’ 






0 

0.330888 

2 

(jtuil*sll ^ jJl 



2 



4 

0.949622 

2 

^ jJl 



2 



2 

0.640219 

0 

^Ul ^ jJl 

2 

0.315576 

4 

1 QA n\U ^ . >1 

0 

12 


0 

Ajl^j 









(3)tj^Vl 



2 



2 

0.753165 

0 

JjVI (.jJl 






0 

0.132686 

0 

^iUll 

Jj^j 

4 ' '\U«\' 





0 

0.203047 

10 

dillall ^ jJl 






2 

0.592781 

10 

t*'. j 1 ' ? 






2 

0.641142 

8 

(Jtl.pl ~*k ll ^ jJl 






2 

0.711578 

6 

^jiLuJl ^ jJl 






4 

0.976901 

4 

^Ul ^ jJl 

2 

0.612898 

2 

1 ()A nlU ^ . >i 

0 

12 


0 

Ajl^j 









(4)^Vl 



4 



4 

0.940874 

0 

JjVl (.jJi 



3 



3 

0.830444 

0 

^iiai j.jji 

Jj^j 

4 < '\L\1 





2 

0.761498 

10 

ciAiill ^ , jJl 






3 

0.823155 

8 

f’ J 1 ' (“J9 1 ' 






4 

0.996509 

5 

j_jn.pl ll ^ jJl 






1 

0.382630 

1 

1 _jjjiLuJl ^ jJl 






0 

0.018751 

0 

^ jJl 

l 

0.015373 

7 

1 QAmIU ^ ■ >i 

0 

17 


0 

Ajl^j 









(5)&j^Vl 



2 



2 

0.599484 

0 

JjVi (.jJi 

Jj^j 
4 < 'U->\l 





1 

0.583797 

10 

^Ull 






3 

0.835045 

9 

CLillall ^ jA\ 
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1 

0.362963 

6 

f' j 1 ' (“j^ 1 






2 

0.699827 

5 

j_Jtl.pl ~S 1' ^ jbl 






0 

0.089972 

3 

(JjjLulJl ^ jJl 






0 

0.155004 

3 

£jl_ul]l ^ jJl 

2 

0.424699 

2 

1 Q4ji\U 

3 

9 


3 

4jl^j 















1 

0.373323 

3 

JjVl (.jJi 






1 

0.379252 

2 

^iUll ^jJi 

J_^j 

a < 4U1 





2 

0.630487 

11 

CLilUIl ^ jjll 






1 

0.584059 

9 

f’ J 1 ' (“Ji 11 






0 

0.138283 

8 

j_jn.pl 1' ^ jJl 






2 

0.615948 

8 

(jj-lLuJl ^ jJl 






4 

0.928577 

6 

^Ul ^ jJl 

3 

0.892844 

0 

1 Q4-U.Ua 

2 

11 


2 





( »^1 . >>!' L-illal! ) jj-^q ill 

(_j-sakj lgj2 ^i,h ^^jll ^bV' 44c. 

Lolkll 

pjouiVi 

0 

0 

4 

1 

4 

2 

12 

2 

2 

1 

12 

3 

7 

2 

17 

4 

2 

1 

9 

5 

0 

0 

11 

6 

15 

6 

65 



.<4jV' 14.3% fM 6 ^IUa 

l_llL]l Ajxiij 23.07% L O-^J 1 5 ^jA ^al J ‘■"'4^ dll-la. jll .lit 

.4.4C. ^ya ^ic-l L5^^9 0.1 ^. ^ 10.83 4c-^4i4 4 .4.4C. ^ ■ •■ ~y±A 

& 
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JtJfryiH AjUI 

n = — ! — = 25 L,., yiAl ;j| 2 = 04 LJLaldVI <3li&]l 4 JI 5 da 

0.4 " ‘ 

; Jl2ll£ j *\ jVl j MINITAB Vjl f dld <-j5 1000 ^ 

MTB > RANDOM 1000 Cl; 

SUBC> EXPO 2.5. 

MTB > 

ij j*-^W j»J A EXCEL o* <^-da ^ o2 jd ^1 £tdl 

(Jj.iaJI j ' g ;1 A^all jjS3' ^jJc- jjLvi [5^1 dUall (jj^j dLLul] 




Class Interval 

Relative Frequency 

Cumulative Relative Frequency 

x, <0 

0 

0 = P(X<0) 

0 < x, < 1 

0.331 

0.331 = P(X<l) 

1 < x t < 2 

0.224 

0.555 = P(X < 2) 

2 < x, < 3 

0.144 

0.699 = P(X < 3) 

3 < x, < 4 

0.101 

0.800 = P(X < 4) 

4 < x, < 5 

0.056 

0.856 = P(X < 5) 

5 < x, < 6 

0.049 

0.905 = P(X < 6) 

6 < X; < 7 

0.035 

0.940 = P(X < 7) 

7 < x, < 8 

0.018 

0.958 = P(X < 8) 

8 < x ( < 9 

0.012 

0.970 = P(X < 9) 

9<x, <10 

0.006 

0.976 = P(X< 10) 

10 <x, <11 

0.007 

0.983 = P(X< 11) 

ll<x, <12 

0.006 

0.989 = P(X< 12) 

12 <x, <13 

0.006 

0.995 = P(X< 13) 

13<x, <14 

0.001 

0.996 = P(X< 14) 

14 <x, <15 

0.003 

0.999 = P(X< 15) 

1 5 < x ( <16 

0 

0.999 = P(X< 16) 

16 <x, <17 

0.001 

1.000 = P(X< 17) 

1 7 < x, 

0 



iJjAiJI j- 0 

dll ^d 5 -3*J J**J (Jl jjV ^f~-l '■ Ml ^jdll j)l (Jlddl -I 
P(X > 5) = \-P(X< 5) = 1-0.856=0.144 


_(J dlliill 5^o*Jl 2R 1 

dl jL 6 j 3 d9 i3**4 ^j r -' u ^**1' _yai]| (jl (Jlddl -2 
P(3 < X < 6) = P(X < 6)-P(X < 3) = 0.905 - 0.699 = 0.206 

_(Jj.IiJI (^3 dlldll 5^axJl Adi, 4 ^ 1 . A 1 

-3 
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1) P{X < 5) - { o 5 0.4e' 04T = l-e“ 04(5) =0.864664717 
\-P(X < 5) = 0.1353353 

2) / > (3 < X < 6) = ^0Ae~° Ax =e'°' 4,3) -e' 04(6) = 0.210476259 

A] ) ^ L_ljl lilliA jl Iaa.2U 
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Cdllll Jl AjIaI 


4j*i jlaJl dl jl j£lll 1 

- 2^0 

P 1 = 1000P(X = 0) = 100^- = 135.335283 

p ~ 2 i 1 

E 2 = 1000P(X = 1) = 100-^- - 270.6705665 
P 3 = 1000P(X = 2) = 100iLf = 270.6705665 

E 4 = 1000P(X = 3) = 100 ^- = 180.4470443 

— 2 4 

E 5 = 1000P(X = 4) = 100^^ = 90.22352216 

e~ 2 2 5 

E 6 = 1000P(X = 5) = 100-^- = 36.08940886 

— 2 6 

P 7 = 1000P(X = 6) = 1°°-^- = 12.02980295 


— 2 7 

P 8 = 1000P(X = 7) = 100^- = 3.43708656 

-2 

P 9 = 1000P(X = 8) = 100-^- = 0.85927164 


i 

*, 

Observed O i 

Expected E i 

1 

0 

118 

135.3353 

2 

1 

274 

270.6706 

3 

2 

298 

270.6706 

4 

3 

169 

180.447 

5 

4 

105 

90.22352 

6 

5 

25 

36.08941 

7 

6 

8 

12.0298 

8 

7 

1 

3.437087 

9 

8 

2 

0.859272 


Total 

1000 

999.7626 


; JjAi. 


Ufrl AiLuJl 5 (j- 0 (Js» (j Ajl 3 jIaII jq'l (jl 


x i 

Observed 0, 

Expected P, 

(0,-P,) /p, 

0 

118 

135.3353 

2.220504 

1 

274 

270.6706 

0.040953 

2 

298 

270.6706 

2.759428 

3 

169 

180.447 

0.726162 

4 

105 

90.22352 

2.420038 
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5 

25 

36.08941 

3.40751 

>6 

11 

16.32616 

1.737578 

Total 

1000 

999.7626 

13.31217 


xl = 13.31217 

* 0 . 05.6 = 12 - 5916 

^ixlxi x (jl AJjISII AjjJa^All l( jJo3^3 lljla Aa lalt ^j>a Aj^s1\ (jl IaJ 

.a = 0.05 ^ 2 
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CjLaLoXjI Cll g-lxfO^V 1 ^a-ud3 

^ 2 ^ISL^-aII ^ j 342 

-a 1422/-* 1421 JjVl cUilt jU^! 

dilc-Luj 3 (j-o J)il 

;4-llU]| AllulVI <_g.Sc. L-L^.1 

;JjSH 

j£a! j Discrete-event simulation method <3il.ia3M ol£U^s ^jJ=> c_i jc. (I 

1 ^ 4 \ ? *t J 

Process djhL*Ji 3^3j AjLjj3> j Event schedualing <-31.1*30 aJ j-i?. a3j 3 jp jjla (c_i 

ol£U^Jl interaction 

Next event time djIiaNI oAditxdl ol£La^dl ANnKp jjj jjta 

Fixed increment time advance Ndliill j advance 

Jl^Jt 

3*3i 3jO ‘ FIFO JjjUa (»3aj A] 3^ 3P®‘^ 3 “ 3' a UJ^P 

__pL*J A-a.iaJI A_lLa£l A ' ' 3 jSH ^oladl A-a.laJI 

Ail3^ ^ 3jVl ~ ^ ^ " <jAjjU 3 J L <jjjLa 3*3 3 . d h* 

AJC- J AipC 0,7 l~ l “'3'-‘\ l ^33^ ' ‘ >0 L3 JjVl j»3aJl AJC- A-a.laJl (j-aj oA^lj 

I GPSS LaAAJi^a J13I .Alii} 0‘9 -^jlp ^ yr^' 

Jojoj jlLa i ^ IVnNfl (_j-a j -Luoj jlLa j j 1 00 AlxJ d IV'U ol£L^a (_£^al ( I 

(jpiALaJI j_j-a (_]£ AJLs- 3 pASj (jpajlaJl j^jLLa 3^ t<jjlj jll 

L3 ^Jl 3 j^\ ^jLaJI ^j-a Ajajll] A±La J) 0 j!iS .la. jJ Aji ^l_J 

PjIjjJaIII la.ji j l_ijjli]l OlA dial al^laull 3^3 AC-i .(_plj3 dl!)lj j Alj3J {j±) 3ADd-a 

.ALLoJI 

3La^j ^UAiII jAlAj 3^ jjjLiJl A^aii. JJ 3^ %20 3^ lP^JA^ 

?±Ll\ ^a 2LaAiJI 


AiLoJI djIjJ^SllI A^jlj i a o^A P ,3jVl 
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CjLllxixjl Cj g-lx^o^V' ^ud 2 
L*11 a]| AjL-<iL^. 


-a 1422/1421 cUill cWV ^1311 jUi^V' 
( 2 a£U-JI ) ^ 342 *±A 

ax^Luj 2 


:GPSS WORLD jGjtill <ll^Vt 2^ -LSa ^k. l_lJ 

A-Aax 11 2) \.£. Ixi (j£ cClA-lLci»Jl 2)-° AjljUiLg 2F 4jlIo 3 £_b-aj 

J 1 5% ^ (J^ Allllilll j aAj!\ jmUxll # l^jt_nj-aj ^IjlJ 2)-° 20% C5^! 

Juij j A^llj 2)J^ lg.»J 2)-° 60% *L5^^ LS^ ^'*0 ^1x2 ^Ia2l 2)^ 5%) 

.a* 3 ® J^' 4-^ 4 ls^' 44^4' l> ^=4^.* o4x.] J' ^LL^i 4 a 3LJ' 40% 41 j i scrapped 
j^JoxJ AaLoxA] .(^-*4 jXjjjAl 44l3A 30 (J5 Jajoij!La]l ^3 ^xij aAj.ii. AxJaA AC-Lb-a 

iJIaIIJjAaJIa 


Time For First Process 

Frequency 

0.05 

0.13 

0.16 

0.22 

0.29 

0.15 

Process time ( mins j 

10 

14 

21 

32 

38 

45 


j Aii3A 24 %*' J-bj ^gjt -llLa <1 AAaxAI 2-° jj (Jj^-SA 1 5i6 a F ~' • ‘ ~’ AajIaII AaL&*JI 

c4]a] 2^" ,4LaJ^-a AxJoS 100 4 ^lU-all]| dlLlLuC- ^^^La. .(JjjlijA 4 (_£jIa*ai *“4 4^>xaI 

AOs^A^a]! ^Ja4l AAC-j 


j' 


2^j5aj ^aIaaj^M 2 .Lie ^ jAjaI AajjA Axxl^a 4 i-i.nlj).' Aa ^^aI^a ^aia 2j2 3_,a ( < r J ) 

ujj^-4' .ajLA* JLa^Jaj oa^.j 63 j 40 aw a44 <_^j4l aaLLII ,'oa^.j 1000 i> 
J A^i.j-tt]l 2JJ 2lW (j^>4l t -. llL».1 ^JA 2]J j^-a" (JjAxj (jt (_5^ ‘4-^J 1000 L 'qAg,"u«,all 
l41a] (jja^-41 (JaxA (j^3 Jj5l a -lx j 800 J* A^x.jx]l 2)J (j^ t All .oA^jlOOO 

jA AaJUI l!.. u '* i j)“^ lead time ~Aa"3l 2^° j ^IaI a ..^ 4 . J Ivn (_4 *a .^- 

i__ym ^§\ t4LiA 2^ ta) LaA3 j^jA 200 ®A-a] 2j0^4^ jaLiil (^£1^ A^lj C _jAaI 

.stockouts 
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_a 1422/1421 JLac-V jl.n^^U aIclL^-o CjIjL^.1 

(2 sl£U^) d^j 342 *±A\ 


^A-^, w'uxix>ll AjjI ^joulII A ^ n i c. ql'iVi [A.Jo^^Lq^ (Jlj^aiU AjL^J 

***************************************************************** 

* Quality Control Program * 

* Time units are in minutes * 

***************************************************************** 

RMULT 93211 

* Definitions 

Transit TABLE Ml , 100 , 1 00 , 2 0 /Transit Time 

Process FUNCTION RN1,D7 

0,0/. 05, 10/. 18, 14/. 34, 21/. 56, 32/. 85, 38/1. 0,45 

'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k *********************************************** 



GENERATE 

(Exponential (1 

,0,30) ) 


ASSIGN 

1 , FN$Process 

/Process time in PI 

Stagel 

SEIZE 

Machinel 



ADVANCE 

PI 

/Process 1 


RELEASE 

Machinel 



ADVANCE 

2 

/ Inspection 


TRANSFER 

. 200 , , Reworkl 

/20% Need rework 

************************ 

***************************************** 

Stage2 

SEIZE 

Machine2 



ADVANCE 

15,6 

/Process 2 


RELEASE 

Machine2 



ADVANCE 

2 

/ Inspection 


TRANSFER 

. 150, , Rework2 

;15% Need rework 

************************ 

***************************************** 

Stage3 

SEIZE 

Machine3 



ADVANCE 

(Normal (1,24,4 

) ) / Process 3 


RELEASE 

Machine3 



ADVANCE 

2 

/ Inspection 3 


TRANSFER 

. 050 , , Rework3 

; 5 % need rework 


TABULATE 

Transit 

/Record transit time 


TERMINATE 

1 


************************ 

***************************************** 

Reworkl 

TRANSFER 

.400, , Stagel 



TERMINATE 



Rework2 

TRANSFER 

.400, , Stage2 



TERMINATE 



Rework3 

TRANSFER 

.400, , Stage3 



TERMINATE 




(A-xy w'didl A_ul ^juaxll A,^. n i l_ 


********************************************************************* 

* 

Periodic Review 

Inventory Model 



* 


* Time units are in days 

********************************************************************* 

* Definitions of non block entities 
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RMULT 

Stock STORAGE 

Stock TABLE 

Orderqty VARIABLE 
Demand VARIABLE 
Target EQU 
Reorder EQU 


39941 

10000 

S$Stock, 100, 100,20 
Target-S$Stock 
RN1024+4O 
1000 
800 


/Warehouse can hold 10000 
/Table for inventory amts 
/Order quantity 
/Daily demand 
/ Initial stock level 
/Reorder point 


'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 




* The reorder process 


GENERATE 
TEST L 
ASSIGN 

Custwait ADVANCE 
ENTER 

Skip TERMINATE 


5 , , , , 1 

S$Stock, Reorder, Skip 
2 , V$Orderqty 
5 

Stock, P2 




/Review xact, Priority=l 
/Is stock < Reorderpt 
/ Parameter 2=Order quantity 
/Lead time is 5 days 
/Stock increases by P2 
/Ordering xact is finished 

•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


* The daily demand decrements 
GENERATE 1 
ASSIGN 1,V$ Demand 

demand 


quantity on hand 

/ Daily demand transaction 
/Parameter l(Pl)=daily 


Stockout 


TABULATE 
TEST GE 
LEAVE 
TERMINATE 
TERMINATE 


Stock 

S$Stock,Pl, Stockout 
Stock, PI 
1 
1 


/Record daily stock 
/Can order be filled 
/Remove demand from stock 
/ Daily timer 
/ Daily timer 




* Initialize the inventory 
GENERATE ,,,1,10 
ENTER Stock, Target 

TERMINATE 


/Set initial stock 

/Set init stock level=target 

/Xact is terminated 
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‘ . aJj| ^a-uiJ 


CIjLAaxjI g-lxfO^Vt ^joi3 

fjkllus 


^ 1422/1421 cUill Jf^V' 
( 2 sl£U^ll ) cii^j 342 SjU 

L—iLc-Luj 3 ! 0^,3^ 


; Jttll Jt>jt ^ 

^]| cAj^yLac. (^ic. 2)-° b* 

20 c-W^ 3 ' J* ^k^ fjk' k^k- 5 y4 ls^ vjr^' 4a' J^' . Jk) 2 £^-<9 k^J.'J j Jk; 1.50 

^jIj 2j^ I^Aj IQ 2)^ 2)J^ L5^ ^bill 2) -0 c?jy^ # da^.I^11 aAIa 

Aj!)Ij bbk ji^. jj ^jLJI Cy* .b*^ gaj^}^. ... 70 60 jl 50 bl iSjy^. 

CjVU^L? j "i^" eJ jj "aj o^WV" "^" ? jj 4 jUkbU f bVl (> £l jjl 

U*)^k ^^Ic. L-lUnll £JjjJ .(2).)^.)^ jbbl 2)-° L$) 0.35,0.45,0.25 

:L5 ]U1I J ^gJaxJ ajJI 



Demand Probability Distribution 

Demand 

Good 

Fair 

Poor 

40 

0.03 

0.10 

0.44 

50 

0.05 

0.18 

0.22 

60 

0.15 

0.40 

0.16 

70 

0.20 

0.20 

0.12 

80 

0.35 

0.08 

0.06 

90 

0.15 

0.04 

0.00 

100 

0.07 

0.00 

0.00 


^bl C 3^H ^5-b £jlj l^^LoiJ .Adl^bl 2)-° (J-bVI AjJL^J L-Jj)Uo^'l 

aU^V kj4l fh) 10 ^La. (') 

.^jlkJI aUjV f jj 100 SaJ f U^I J GPSS WORLD fbiiuAj jo j*j jj£ (c_j) 

;4. u.^'1 ^kj^' *■ . ;A v i ^ 

P = R-C -L + S 

; '. ' L'w 

P = Profit (cW^') 

R = Revenue from sales (yr^' sliUafall {A ±a) 

C = Cost of newspapers (4a' j?4' AiKj) 

L = Lost profit from excess demand ( t - r AL> (3 ^j ^ac. Sj jiLdl ^kj^') 

S = salvage from sale of scrap papers (kjLl^' 4a' j^d' £jj ,*df*d') 
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alll ^suau 


ClA-iLoxJI di j^-}j r' ‘ ■-~‘^ V ' oiS 

C^jajoi blLdl A*-al_^. 


-* 1422/1421 gbbll lU^ jUiyi 

( 2 6 l£UJ 1 ) 342 ai-d 

djLc-ljoj 3 

;4-dldl aIIm.VI Lg k yiJ 

;<jjVi ji>ji 

^L-aJ a.id ^jll aAj^dl (_£j!LuiJ (Aj^LoC- ^glc. 1 g » J 4 2>° A^C- LlxsjJ -Isl^i. £jb <_Sd^4 

20 oa^ 3 ' j»j4l ^ cs^' dl J^' . Jk) 2 (jlfaJ 4 '* 0.'J j Jkj 1 .50 

£jlj jli [Q L5^ ^>^b]| W aAIa 

Aj^Ij dllliA . \~2!k jj ^jbll (jj-a .Llojj ^cll jl 70 60 jl 50 ^5 

CjVUu^U j "^" eJ jj m Aj <j 1 jV" e jjj f, W* e jj 4 jUkbU e bVl c> £l y\ 

^ Uxi^k ^^Ac. L—lliall £JjjJ # ^jjLojll jLujJI (j-a ^Jl j!ill ^ic. 0.35,0.45,0.20 

;^l2ll JjAaJb ^s-laxj f jdl 



Demand Probability Distribution 

Demand 

Good 

Fair 

Poor 

40 

0.03 

0.10 

0.44 

50 

0.05 

0.18 

0.22 

60 

0.15 

0.40 

0.16 

70 

0.20 

0.20 

0.12 

80 

0.35 

0.08 

0.06 

90 

0.15 

0.04 

0.00 

100 

0.07 

0.00 

0.00 


^Ac.1 (J^g ^ lb. Lia £ jb ^lill (Jj-qVI l_j^1Lxa]I 

.4*^ “40?- 80,70,60,50 £4121 lSJ 1 ^ '4 Gd VL^ 3 ^' 4 j 4J f4 10 

•4 ».ji ^41 ^ya 4 , u.'^'i ;4 4-^ V 1 ^ 

P=R-C-L+S 

; "» ' Cn-i 

P = Profit (c^J^') 

R = Revenue from sales (ls^' ^lf») 

C = Cost of newspapers (dl AiKj) 

L = Lost profit from excess demand (‘-A^ 3 24^ ^ O* j^Ld' ^4j^') 

S = salvage from sale of scrap papers (4. p6d l dl jadl <>> ^jdadl ^kdl) 


641 



idlin' ji>j' 


bile bull bxJ .4_lo3j blebu 4r,l w -~.i bb 4£^>b ^ ^ajai3 ^ jb 

*>■ _^jjC- J)^j-a]l ' g ^b ' bbo^lb a^jxl] o^&la. i_lle ^^3 4_b*J All 4 b.,.ljj ^jblj _K 

■um 2jwg ^ t^iui 


Order Size 

6 

12 

18 

24 

30 

36 

48 

Frequency 

0.10 

0.25 

0.30 

0.15 

0.12 

0.05 

0.03 


AjjIj 120 L . '' ^ 4_u*Il]| (j-aj .bail ^J)^a “blS-i 15 bbDoll (Jja«aj jjAJ b.n jba 

4j- 43^)]| blebJI ^lil ^ajoiS _i_illa]| ^ b*J 4 _lo3j 4ebu (J£] (jljJ 10 Aiba'^b 

_4ii33 455 60 ^>V' bile. J^L^a 

;*blb]| bb^lx-bl ^JaaJ 4^^)b]| Jalbl jj-a ^abl IQ GPSS bb'i.,'1 y 

4 n*"il i ^3 i^iilbaJl bblia]| 33e b . .-. jlLa _4 

^jj (J5 4e j^all A-bi^l blebJI 4_ixi£ _5 

bibliall transit times AbbbV' bilijV' jy -6 
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CllLiLcxll Clj J ^L-sa^VI ^-xxiS 

eJ kll^l£ 

J J*->^ C*11a]I AjL-al^. 


_a 1422/1421 (Jx^oq" jblk^U Al^'i^k^ ciibLJ 

( 2 Sl£UJI ) d^j 342 fcU 

•(J jVI (_jl^-u3l ajI^I 
:l£ j4^VI <»j 4( (1) Jj^?- jj^ 


News Day 

Prob. 

Cum. Prob 

Random Digit 

Good 

0.35 

0.35 

01-35 

Fair 

0.45 

0.80 

36-80 

Poor 

0.25 

1 

81-00 


;Ai=Jl (_jjUa.Vl <• . 4J-41 (2) <Jj^> uj^ 


Demand 

Prob. 

Cum. Prob. 

Random Dig. 

40 

0.03 

0.03 

01-03 

50 

0.05 

0.08 

04-08 

60 

0.15 

0.23 

09-23 

70 

0.20 

0.43 

24-43 

80 

0.35 

0.78 

44-78 

90 

0.15 

0.93 

79-93 

100 

0.7 

1 

94-00 


;Aj (ji-jV y dJ-dl (3) UJ^ 


Demand 

Prob. 

Cum. Prob. 

Random Dig. 

40 

0.10 

0.10 

01-10 
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50 

0.18 

0.28 

11-28 

60 

0.40 

0.68 

29-68 

70 

0.20 

0.88 

69-88 

80 

0.08 

0.96 

89-96 

90 

0.04 

1 

97-00 


; (_£ jlfi-V' j»j4J lUill (4) Jj- 1 ?. UJ^ 


Demand 

Prob. 

Cum. Prob. 

Random Dig. 

40 

0.44 

0.44 

01-44 

50 

0.22 

0.66 

45-66 

60 

0.16 

0.82 

67-82 

70 

0.12 

0.94 

83-94 

80 

0.06 

1 

95-00 


;djVl j-4] ol£^_xdl 1 a±i 
(C = 75 SR ) Jb 75 *40^ 50 = SljiUI jSI j?JI asc. 

Aj jjJjV 64 — A.l. Jj- 1 ?. O' 0 ^2 j i . jU^VI j»j4l 

50 = i . (3) dj-4». 13 — H* J S '^“4 :JjVl ,»j4] i^Akll 

P=R-C-L+S 
= 2x50 - 1.5x 50 - 0 + 0 = 25 SR 

f jJ' 

Ls>“ 82 = A.l. ^ j i , :^jlii.VI j»j4l 

50 — 1^444' (4) dj- 1 ?- t>“j 45 ^'>4*11 ^ jll c-ALdl 

P = R-C -L + S 
= 2x50 - 1.5x 50 - 0 + 0 = 25 SR 

(Jj^. Ij^Aj 


Day 

R.D. 

Newsday 

Newsday 

R.D. 

Demand 

Demand 

R 

L 

S 

P 

1 

64 

Fair 

13 

50 

100 

0 

0 

25 

2 

82 

Poor 

45 

50 

100 

0 

0 

25 

3 

26 

Good 

93 

90 

100 

20 

0 

5 

4 

35 

Good 

80 

90 

100 

20 

0 

5 
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5 

17 

Good 

04 

50 

100 

0 

0 

25 

6 

45 

Fair 

20 

50 

100 

0 

0 

25 

7 

03 

Good 

88 

90 

100 

20 

0 

5 

8 

72 

Fair 

03 

40 

80 

0 

2 

7 

9 

83 

Poor 

78 

60 

100 

5 

0 

20 

10 

69 

Fair 

03 

40 

80 

0 

2 

7 


(JU) 14.5 OdJ^a. 50 lij LaJ3 j^-ajJI £LJ^)]| JaiajlLa jl .lid (Jj.liJl ^j-a 

.IS* J^l Jaxajia (. . UaVl j UajJ "o^jz. 80 J 70 J 60 -J JJ^i 

:^\ J1>JI U+\ 
; JU]l£ GPSS f'^LoL £ jj-j jj£j 


* Time Unit is one hour 

* 


Sizeorder FUNCTION RN1,D7 ; Order size 

.10, 6/. 35, 12/. 65, 18/. 80, 24/. 92, 30/. 97, 36/ 1.0, 48 

Transit TABLE Ml , . 015 , . 015 , 2 0 ;Transit time 

Number TABLE XI , 100 , 100 , 2 0 ;No. packed each day 

Ptime VARIABLE . 0028#Pl+0 . 0334 ; Packing time 

Amount EQU 1000 ; Initial stock amount 

Stock STORAGE 4000 /Warehouse holds 

; 4000 units 


'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 




Stockout 


GENERATE 

(Exponential (1,0,0.25) ) 

/Order arrives 

ASSIGN 

1,1, Sizeorder 

/ Pl=order size 

TEST GE 

S$Stock, PI, Stockout 

/Is stock sufficient? 

LEAVE 

Stock, PI 

/Remove PI from stock 

QUEUE 

Packing 


SEIZE 

Machine 

/Get a machine 

DEPART 

Packing 


ADVANCE 

V$Ptime 

/ Packing time 

RELEASE 

Machine 

/ Free the machine 

SAVEVALUE 

1 + , PI 

/Accumulate no. packed 

TABULATE 

Transit 

/Record transit time 

TERMINATE 



TERMINATE 




'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 




GENERATE 0.75,0.08334,1 
ENTER Stock, 60 

* 

Stockad TERMINATE 


;Xact every 40+/-5 mins 
/Make 60, Stock 
increased by 60 


'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 




GENERATE 8 /Xact every day 

TABULATE Number 
SAVEVALUE 1 , 0 
TERMINATE 1 






GENERATE ,,,1,10 
ENTER Stock, Amount 

TERMINATE 


/ Initial stock xact 
/ Set initial stock 


0j\lnl] jjjIai ale- dp 1 j 
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GPSS World Simulation Report - Manufact.1.1 


Saturday, May 19, 


2001 17:49:40 


STORAGES 


START TIME 

0.000 


END TIME BLOCKS FACILITIES 


80.000 23 


1 


1 


NAME 

AMOUNT 

MACHINE 

NUMBER 

PACKING 

PTIME 

SIZEORDER 

STOCK 

STOCKAD 

STOCKOUT 

TRANSIT 

BLOCK TYPE 
GENERATE 
ASSIGN 
TEST 
LEAVE 
QUEUE 
SEIZE 
DEPART 
ADVANCE 
RELEASE 
SAVEVALUE 
TABULATE 
TERMINATE 
TERMINATE 
GENERATE 
ENTER 
TERMINATE 
GENERATE 
TABULATE 


VALUE 

1000.000 

10009.000 

10003.000 

10008.000 

10004 . 000 

10000.000 

10006.000 

16.000 

13.000 

10002.000 


ENTRY COUNT CURRENT COUNT 


325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

0 0 

105 0 

105 0 

105 0 

10 0 

10 0 


LABEL 

RETRY 


STOCKOUT 


STOCKAD 


LOC 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
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19 

SAVEVALUE 

10 

0 

20 

TERMINATE 

10 

0 

21 

GENERATE 

1 

0 

22 

ENTER 

1 

0 

23 

TERMINATE 

1 

0 


FACILITY ENTRIES UTIL. AVE . TIME AVAIL. OWNER PEND INTER RETRY DELAY 
MACHINE 325 0.354 0.087 1 0000 0 


QUEUE MAX CONT. ENTRY ENTRY ( 0 ) AVE . CONT . AVE. TIME AVE.(-0)RETR PACKING 



4 0 

325 

208 

0.104 

0.026 0.071 

STORAGE CAP. 

REM. MIN. 

MAX. 

ENTRIES AVL . 

AVE.C. UTIL. RETRY 

STOCK 4000 

2928 0 

1378 

7300 1 

1132.973 0.283 0 

TABLE MEAN 

STD. DEV. 


RANGE 

RETRY FREQUENCY CUM. 

TRANSIT 0.113 

0.055 



0 





0.045 - 

0.060 

22 

6.77 



0.060 - 

0.075 

52 

22.77 



0.075 - 

0.090 

66 

43.08 



0.090 - 

0.105 

51 

58.77 



0.105 - 

0.120 

43 

72 . 00 



0.120 - 

0.135 

20 

78 . 15 



0.135 - 

0.150 

17 

83.38 



0.150 - 

0.165 

7 

85.54 



0.165 - 

0.180 

17 

90.77 



0.180 - 

0.195 

8 

93.23 



0.195 - 

0.210 

2 

93.85 



0.210 - 

0.225 

3 

94.77 



0.225 - 

0.240 

3 

95.69 



0.240 - 

0.255 

2 

96.31 



0.255 - 

0.270 

1 

96.62 



0.270 - 

0.285 

5 

98 . 15 



0.285 - 


6 

100.00 





NUMBER 

622.800 

156. 

. 046 

0 


647 






300. 

.000 - 

400. 

.000 

1 

10. 

.00 








400. 

.000 - 

500. 

.000 

1 

20. 

.00 








500. 

.000 - 

600. 

.000 

1 

30. 

.00 








600. 

.000 - 

700. 

.000 

4 

70. 

.00 








700. 

.000 - 

800. 

.000 

2 

90. 

.00 








800. 

.000 - 

900. 

.000 

1 

100. 

.00 






SAVEVALUE 

RETRY 

1 

0 


FEC XN 

PRI 

BDT 

VALUE 



443 

0 

80.090 

442 

0 

80.343 

444 

0 

88.000 



VALUE 



0 


ASSEM 

CURRENT 

NEXT PARAMETER 

443 

0 

1 

442 

0 

14 

444 

0 

17 
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*i Manufact.1 sim:2 - BLOCK ENTITIES 


jajxj 


Location f 

~3 S 

_LJ 

_oJ 

Eli 

_jJ 



Find 

Continue 

Halt 

Step 

Place 

Remove 


Loc 

BlockType 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Include File 

Cll GEN 

GENERATE 

0 

325 

0 

15 

0 

£,2ASN 

ASSIGN 

0 

325 

0 

16 

0 

0 3TES 

TEST 

0 

325 

0 

17 

0 

U 4 LEA 

LEAVE 

0 

325 

0 

18 

0 

D>5 QUE 

QUEUE 

0 

325 

0 

19 

0 

CE6SEI 

SEIZE 

0 

325 

0 

20 

0 

C7DEP 

DEPART 

0 

325 

0 

21 

0 

□ 3ADV 

ADVANCE 

0 

325 

0 

22 

0 

CP9REL 

RELEASE 

0 

325 

0 

23 

0 

eiOSAV 

SAVEVALUE 

0 

325 

0 

2 4 

0 

(J>11 TAB 

TABULATE 

0 

325 

0 

25 

0 

CH12TER 

TERMINATE 

0 

325 

0 

26 

0 

O) STOCKOUT 

TERMINATE 

0 

0 

0 

27 

0 

Cl 14 GEN 

GENERATE 

0 

105 

0 

29 

0 

Q 1 5 ENT 

ENTER 

0 

105 

0 

30 

0 

Q> STOCKAD 

TERMINATE 

0 

105 

0 

32 

0 

C17GEN 

GENERATE 

0 

10 

0 

3 4 

0 

Lj 1 8 TAB 

TABULATE 

0 

10 

0 

35 

0 

©19SAV 

SAVEVALUE 

0 

10 

0 

36 

0 

O) 20 TER 

TERMINATE 

0 

10 

0 

37 

0 

C21 GEN 

GENERATE 

0 

1 

0 

39 

0 

Q22 ENT 

ENTER 

0 

1 

0 

40 

0 

a 23 TER 

TERMINATE 

0 

1 

0 

41 

0 
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Ave. (jx J&J .0.12 ka3 jA ojklLa]| t* i\ 'U-.ll Aic. iajal jla • 

.Queue Entity Packing ^ Cont. 

. Table Number ^ U«jj jjJ! 'iiA jil cjl&LJI ^ jjj • 
_j_yjLaJI 5 ^ ^ j ^ j TRANSIT ciikikl] aJIaLNI diUjVl • 
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I fJU U 


dlLA^xll f ' ■ 1 ( ajjo3 

-a 1421-1420 J IjVl lU^ j4^Vl 

(2 ol£U-4l (jjL ) ^ 342 SjUI 

ul&Lui J>]l 

;<2lull <> 1 ii .'*^1 fcLAA. ^Ic. l_±i.l 


(a) System state (b) Entity 
Simulation clock. 


:JjVt 

4 4r, 4j!lal laC-i j AjIUII Ail J' t_ajc- 

(c) Attributes (d) List (e) Event (f) Event list (g) Activity (h) 


A taxicab company operates one vehicle during the 9:00 A.M. to 5:00 P.M. period. Currently, 
consideration is being given to the addition of a second vehicle to the fleet. The demand for taxi 
follows the distribution shown: 


Time between Calls (Minutes) 

15 

20 

25 

30 

35 

Probability 

0.14 

0.22 

0.43 

0.17 

0.04 


The distribution of time to complete a service is as follows: 


Service Time (Minute) 

5 

15 

25 

35 

45 

Probability 

0.12 

0.35 

0.43 

0.06 

0.04 


a) Simulate the operation of the system for one day by hand. 

b) Using ARENA simulate five individual days of operation of the current system and 
the system with an additional taxicab. Compare the two systems with respect to the 
waiting times of the customers and any other measures that might shed light on the 
situation ( like vehicle utilization etc.) 
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till (Jaj dl *' v ' ■ “ AJ£>ul4 


^ ^Ja*J ^_i''_3l (_K.'~'U 'i." i'^jI Wall 4 !-i^ .. ^_]| a, >. i ^ all L Jiil ^ ' V : . . - dLi^Luj (j lil.ll 

Station 



i a ; ■ j ^Jl A^lill ' ' (Jj^-^Ml .Ixjj ijJV 1 "**^ .1^1 -^1 J 1 0 . 1 J (J«aaj Ai^Luj (_j£ 

(jjjJI A*J tASAl 2 ± 1 (jjiluil (jl Jj-all (jajbill Aik-a jl qa Ali.j]| (j-aj t(j jjJ U jj 

Ajjlli 6j^i 2)*" ‘‘‘ " Ainajl ^^1 a j*j j 1 gt ■'■' dl jUakll A laa. ^ ^Jl Ai^Ljall i2l^)^ll 

el l-i » ^ dj|^l_La^]| A.J-a^kXi (j-G fiJ ^xJl J L_jIaa]I dllS jIj Cl AS jl ClllxJ^^J 

;2lJU1I JjMI 

A-Lc^l (Jjji^. - J 



.<jJj^ ^ j' cJj^ -2 


Weighing Time 

Probability 

12 

0.7 

16 

0.3 


# djl^)LLa^ll A_La^da 6J ^*Jlj 4-lljbAli 4_la^l (JjA^. -3 
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Travel Time 

Probability 

40 

0.4 

60 

0.3 

80 

0.2 

100 

0.1 


^ jikijyi Jojoj j!bj C \ j j 4_L^a^)t (j£ A-llLxS L-JjjU-axAl 

•jjA 


.4_i^.bjj (J^l 5 -J bjAJ (j^bbl ^aliaJi - J 

# A_i^.ljai 100 2 GPSS ^c-^b^jj ^ b"Al ^aaj -2 

. ARENA g-*b j^j 2 * j^21 jj^ -3 


•Cjlia^^La 

(J^l dlbi^lc. 10 ) .l) x -°21 (jLaC-1 2)^ 30 ^ (J^Al “1 

.f 2001 j2j2 25 (3®' j^' -* 1422 j 10 lW ^bl ^ j* jdl -2 

2 bP < b c, ^ ,c> >" a^^jLuIaII -3 




(jb^C. 
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-A 


CllLlLoxli Cj ^ 2pj g-lx^o^kV 1 ^»jaia 


^ 2 (.** 342 

1423/1422 J IjVl lU^ jW^V' 


dllc-La) 3 (j-a jll 


;4-2l2l Ailu&l l- iaI 


:JjSM Jt>2l 


j System states ^.J-ViH diVL^- 42121 A,.»JViVl a_2j 2 Ai^Ja (JjJa2 




0 


Activities ,4221 AJa^iji j Attributes <— cjl2^a j Entities cj L2sl£ll 

C ll. } q ^ x x; >a \ \ JL^Aj ^a-ud3 (3 2)^^4 a ^JalSj ^2 ^ )x x^o ^jui3 ^ | 

Discrete-event Simulation Method 4I^aii2l 42.ia.7l 2£U^i AjLjiaj a j^22 l 2 (<_j 

aJIxsI j^a £-0 


r^j^jl Jl j*JI 

; 42121 GPSS S- 1 ^ (_J-4C- (Jl2a f.UaC-1 jLajlj (I 
1) GENERATE 2) ADVANCE3) ASSIGN 4) TERMINATE 

5) TRANSFER 6) TEST 

fr Uac2 <*-* GPSS 2£U*2I a*L J£ ^ j2 i_2£ j Storage j Facility l 3J^' ^ (s- 1 

4Jlat 


;42l2l Jl^udl 

5 ;00 j x«o 9;00 £j^ll j &_jl_iuj ^.LijVI ^ tw ciil ^)Lloj ^I^Ij AS^)juj (Ji_xjjj 

A-^L^JI dul£ lil L<ua A_uj|^p jixj 2)^ j AjjIj S^Lluj AiLjal p i^Lx^a t 'jx^r- 

A^^}xjkJt (^*2 CjliLnll ^ Ixxi^k D^^.1 fi^jLlud ^Ac. L_lilall Hi ^ lU-a’n 


Time between calls (Minutes) 

15 

20 

25 

30 

35 

Probability 

0.14 

0.22 

0.43 

0.17 

0.04 


^2)^3^ A-a-lk (jLo£l dlS J 


Service Time (Minutes) 

5 

15 

25 

35 

45 

Probability 

0.12 

0.35 

0.43 

0.06 

0.04 


t^lliA Clul£ iij l_Ai3 iL^jV A^^xjdll L_l^.L-a JlC-Lujj ^^3 \ QQ 6Aa] A^^xjJI ^aUaJ 

# AjjIj fijUuJ AiLxJaV 4-^.L^. 

GPSS ^a'.WUxib (I 

ARENA dI£L^-a]1 AjxJ ^a'.wAxxiljj ^L_J 
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-A 1423/1422 J jVl ajL^.1 

(2 ol^l^-a i“ '->■ 342 &J-4I 


; J j^\ Jl>41 AjA] 
' 0 

^-L-saJ dl_iA ^alc. (J£_xjxJ 3 U*oMl Ajt-lilaj ^Jl ^J-Vlll (jjAJ ^ \ 

^r.Vl^ll ^ic. (Jjx^o^kll ^aJJj ^Uijj 3o^J ^)-C 

^cll AjxJoS c-l^Jjl AJa^J 3-a^l Ajt-LaS (J^x-aj 4_la^J ;^lla_l]| CjVL^ 

^Lai ;CjUjI£1I 

4-a-lk]! ;CjUjI£JI Cjlqx-o 

^A-JUi]| Ajtiaii] ^jU-Vt lVI (3^-j AjlIsS (j£ ^ ^jLlaluVI Cj15jI )^Ua \W AJaCjl 

• Cjljlij l^J *Cn CjIaL^jVI Cj^isL^. J) )Ct }j ;^jjk^)Aa ^JalSj (2 

a^jLujl ^)JxJ A_Ia^J i^JalAill ^Jl aA^L^. (J^x-a j 4_la^J ;^Ua_lll Cj^L^ 

c^uii : cm£i\ 

(J^j-sa^ll ;CjIjjI£JI dAqx.rO 

j±\ ^ Cj^il^Jl L5 -lc. jJjJ l^A j) ^JalSlI 2UC- QjJoVl^ll Cj^iL^Jl ;^UVtll A.Joxxili 

(Jjs Jik j! 21 k. Lot ^j^jLLall 

^.ql tl Cj^I ^joi 2 lj)lx^o j Ia^jjc. ^1 Cj^I^^. ^3 jjjL^a-oll ^.qxxVuxi^j (3 

£^1 

^^\jl] 1 *lgi3] A.Jo^l U-Ax^iaII (J jx-aj A.Jo^kl ^l.Jo ill CjVL^- (4 

^jjjI.x^oaII ;CjUjI£1I 
^■^\jl] 1 (j^J) ^cJ (j y*J) ;CjUjI£ 11 Cjlqx-o 

^^Jllll L-jl,x^ox>ll ^jl.JoVlVI CJ^-j L5^ AjIa^oa (_]£ ^ ^jl.Jo'l \\ C_l3j * ^l.Jo ill A.Jox’xi ll 

A-CaJ -LalSj Ak- ^Ua_Jl Cj^L^ l».Vl 4AJ^)Ul oAb ^3 |A.lx^iq 1^11 CjIa^VI <Sj^)Ja ^L_J 

j^jUa dli (JliLo # Cja^. I^js c i,wj ^ 5-^1 j ( Discrete 

^Jl Cj^ylsl^Jl (J ^J-£3 J # ^J^joj 1^J A,}lx>c. ^jjj <ix-£ailxi A-Lo^l Ak. (^Jjlj^ll (Jx^o j il A^.1 j ^a^lkj 

,^11 l jjk^)ia ^JalSj 
;^011 Jt>A3 2uUj 

0 ) 


(1) GENERATE A,B,C,D,E 

Future Events Chain Aj'/au^' t dji^Vi C^ii ^ -u^j Transaction Create Jjj 

A - Mean inter generation time. 

B - Inter generation time half-range or Function Modifier. 

C - Start delay time. Time increment for the first Transaction. 

D - Creation limit. 

E - Priority level. 

Example: GENERATE 0.1 
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(2) ADVANCE A,B 


Future Events Chain WiLLaJi dii^vi la Jc. Transaction 

A - The mean time increment. 

B - The time half-range or, if a function, the function modifier. 

Example: ADVANCE 101.6,50.3 

(3) ASSIGN A,B,C 

Transaction Parameter i ^ <_Uj 

A - Parameter number of the Active Transaction. 

B - Value. 

C - Function number. 

Example: ASSIGN 2000,150.6 

(4) TERMINATE A 

jl^c. ^gjl 

A - Termination Count decrement. Default is 0. 

Example: TERMINATE 1 

(5) TRANSFER A,B,C,D 

^ <\il cjllill Jl (Jill jl 

A - Transfer Block mode. 

B - Block number or location. 

C - Block number or location. 

D - Block number increment for ALL Mode. 

Examples: 

(a) Unconditional Mode 
TRANSFER .New Place 

(b) Fractional Mode 
TRANSFER ,75„New_Place 

(c) Both Mode 
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TRANSFER BOTH,First_Place,Second_Place 

(d) All Mode 

TRANSFER ALL,First_Place,Last_Place,2 

(e) Pick Mode 

TRANSFER PICK,First_Place,Last_Place 

(f) Function Mode 
TRANSFER FN,Funcl,5 

(g) Parameter Mode 
TRANSFER P,Placemarker, 1 

(h) Subroutine Mode 

TRANSFER SBR,New_Place,Placemarker 

(i) Simultaneous Mode 

TRANSFER SIM, Nodelay_Place,Delay_Place 
(6) TEST O A,B,C 

cUdJi cjLdj j arithmetic condition 

O - Relational operator. Relationship of Operand A to Operand B for a successful test. 
A - Test value. 

B - Reference value. 

C - Destination Block number. 

Example: TEST G 01,70000 




(Jjiajl J dlla (j - 0 He- iaSa I—IC. jUu'i (A Lg , A) Facility 

RELEASE j SEIZE 




GPSS BLOCKS 
SEIZE Facility 
GPSS BLOCKS 
RELEASE Facility 
GPSS BLOCKS 
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STORAGE <*** aJ a^.Ij JaLI* ^ J&\ l_i& jl^j ( j j^-a) Storage 
LEAVE j ENTER (jjdtall ^Vu m j aja^j a*j j ji-di 

;(Jlla 


GPSS COMMANDS 
SL STORAGE Capacity 
GPSS COMMANDS 


GPSS BLOCKS 
ENTER SL 
GPSS BLOCKS 
LEAVE SL 
GPSS BLOCKS 


calls FUNCTION RN1,D5 
0.14, 15/0.36,20/0.79,25/0.96,30/1.0,35 
sertime FUNCTION RN1,D5 
0.12,5/0.47,15/0.9,25/0.96,35/1.0,45 

callwait TABLE Ml, 10, 10,20 

GENERATE FN$calls 
QUEUE cabq 

SEIZE cab 

DEPART cabq 

ADVANCE FN$ sertime 

RELEASE cab 

TABULATE callwait 
TERMINATE 1 


idJtii ji>J] ajUI 


GPSS World Simulation Report - Untitled Model 1.1.1 

Sunday, January 13, 2002 00:06:22 
START TIME END TIME BLOCKS FACILITIES STORAGES 


0.000 

2455.000 8 

1 

0 

NAME 

VALUE 



CAB 

10006.000 



CABQ 

10005.000 



CALLS 

10000.000 



CALLWAIT 

10004.000 



SERTIME 

10002.000 




LABEL 

LOC 

BLOCK TYPE 

ENTRY COUNT 

CURRENT COUNT 

RETRY 


1 

GENERATE 

101 

0 

0 


2 

QUEUE 

101 

0 

0 


3 

SEIZE 

101 

1 

0 


4 

DEPART 

100 

0 

0 


5 

ADVANCE 

100 

0 

0 


6 

RELEASE 

100 

0 

0 


7 

TABULATE 

100 

0 

0 


8 

TERMINATE 

100 

0 

0 


FACILITY 

ENTRIES 

UTIL. 

AVE. TIME AVAIL. 

OWNER 

PEND 

INTER 

RETRY 

DELAY 

CAB 

101 

0.827 

20.099 1 

101 

0 

0 

0 

0 
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QUEUE 

MAX 

CONT. 

ENTRY 

ENTRY (0) 

AVE . CONT . 

AVE. TIME 

AVE. (-0) RETRY 

CABQ 

3 

1 

101 

60 

0.261 

6.337 

15.610 0 


TABLE 

MEAN 

STD. DEV. 

RANGE 



RETRY FREQUENCY 

CUM. % 

C ALLWAIT 

26.650 

13.410 




0 






- 

10, 

.000 

7 

7 . 

00 



10 , 

,000 - 

20, 

.000 

27 

34. 

00 



20, 

.000 - 

30. 

.000 

39 

73. 

00 



30, 

.000 - 

40. 

.000 

13 

86. 

00 



40, 

,000 - 

50, 

.000 

9 

95. 

00 



50, 

,000 - 

60, 

.000 

3 

98 . 

00 



60 , 

,000 - 

70. 

.000 

2 

100. 

00 


CEC XN 

PRI 

Ml 

ASS EM 

CURRENT 

NEXT PARAMETER 

VALUE 

101 

0 

2450.000 

101 

3 

4 



FEC XN 

PRI 

BDT 

ASS EM 

CURRENT 

NEXT PARAMETER 

VALUE 

102 

0 

2475.000 

102 

0 

1 



J cJ Cy* .Lft Lc- 4 _Jlc. ^a_j % 82.7 <^5^ q^LluJI ajIjls ^jl 

La^ 1.1^. ^Jlc. ^A j (J^jISj 26.65 AAl 3 Ji 70 ^5-^ (J L ^**J fi^Liodll ^j^jLLall ^jlJajjVl 

;^Jliill <_£^)l^)£ll]| ^^)Aa 1| ^jJa JA jA 


42exam.2.sim:2 - 





jnjx| 


Mean: 26.650 



ARENA M 
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ARENA Simulation Results 
amb - License #9400000 

Summary for Replication 1 of 1 

1 / 12/2001 
1 / 12/2001 

Replication ended at time : 100.0 

TALLY VARIABLES 


Project: Taxi Cab Problem Run execution date : 

Analyst: Model revision date: 


Identifier 


Average Half Width Minimum Maximum Observations 


finish Ta 

25.750 

(Insuf ) 

22.000 

27.000 

4 

cab_R_Q Queue Time 

1.0000 

(Insuf ) 

.00000 

5.0000 

5 
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DISCRETE-CHANGE VARIABLES 


Identifier 


Average Half Width Minimum Maximum Final Value 


# in cab_R_Q 
cab_R Busy 
cab_R Available 

COUNTERS 

Identifier Count Limit 


.05000 

(Insuf ) 

.00000 

1.0000 

.00000 

. 93000 

(Insuf ) 

.00000 

1.0000 

1.0000 

1.0000 

(Insuf) 

1.0000 

1.0000 

1.0000 


finish C 


4 Infinite 


Simulation run time: 0.00 minutes. 

Simulation run complete. 

%93 25.75 (jl 

oaill O^LluJ L_L^.L-a 

SIMAN aaL ^UjJI 

; Model statements for module: Arrive 1 


42$ 

CREATE, 

1 : DISC ( 0.14, 

.15, 

0.36,20,0. 

,79,25, 0. 

.96,30,1.0,35 

3$ 

STATION, 

calls; 





51$ 

TRACE, 

- 1 , "-Arrived 

to 

system at 

station 

calls\n" : ; 
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6 $ 


ASSIGN: 


Picture=Def ault ; 


27$ 

DELAY : 

0. ; 

56$ 

TRACE, 

-1, "-Transferred to station cab\n" : ; 

29$ 

ROUTE : 

2 , cab ; 

; Model 

statements for 

module: Server 1 

0$ 

STATION, 

cab; 

158$ 

TRACE, 

-1, "-Arrived to station cab\n" : ; 

121$ 

DELAY : 

0. ; 

165$ 

TRACE, 

-1, "-Waiting for resource cab R\n" : ; 

82$ 

QUEUE, 

cab R Q :MARK (QueueTime) ; 

83$ 

SEIZE, 

1: 



cab_R, 1; 

192$ 

BRANCH, 

1: 



If, RTYP (cab_R) . eq . 2 , 193$ , Yes : 



If,RTYP(cab R) .eq. 1, 95$, Yes; 

193$ 

MOVE: 

cab_R, cab; 

95$ 

TALLY : 

cab R Q Queue Time, INT (QueueTime) , 1; 

202$ 

DELAY : 

o 

o 

0.12,5,0.47, 

TRACE, 

.15,0.9,25,0.96, 

-1, "-Delay for processing time DISC ( 
.35,1.0,45 ) \n" : ; 

84$ 

DELAY : 

DISC ( 0.12,5,0.47,15, 0.9,25,0.96,35, 1.0,45 

166$ 

TRACE, 

-1, "-Releasing resource\n" : ; 

85$ 

RELEASE : 

cab_R, 1 ; 

149$ 

DELAY : 

0. ; 

171$ 

TRACE, 

-1, "-Transferred to station finish\n" : ; 

89$ 

ROUTE : 

0 . , finish; 

; Model 

statements for 

module: Depart 1 
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2$ 

STATION 

233$ 

TRACE, 

203$ 

DELAY : 

225$ 

COUNT : 

230$ 

TALLY : 

240$ 

TRACE, 

232$ 

DISPOSE 


finish; 

-1, "-Arrived to station finish\n" 

0 . ; 

f inish_C, 1 ; 

finish_Ta, Interval (QueueTime) , 1; 
-1, "-Disposing entity\n" : ; 
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.- 1 L 1 1 ^xaU, 

^UJaxJI gli-> yljl 


( 2 Jjjla) t*ryt 342 Sj^ 

Jk 1423/1422^1 J— ill (^ijVuiV 1 


dllc-La) 3 (j-a jil 


;<LilUM AiiuiVl yxaA L Je- c-i^i 


:JjSn 


ijllll g-ab^bl ^gi L_i]|ja 1| j j-aljVl (J-oC. (Ja 


i.% jib 


SETS 

STORAGE 

TRANSIT 

TABLE 

GENERATE 

AGAIN 

GATE SNF 

ENTER 

ADVANCE 

LEAVE 

TABULATE 

TERMINATE 

OCCUPIED 

ADVANCE 

TRANSFER 


2 

Ml, 100, 100, 20 
(Exponential (1,0,200)) 
SETS, OCCUPIED 
SETS 
180, 60 
SETS 
TRANSIT 
1 

300, 60 
, AGAIN 




a* bbl ^11 jjjb^ll t(jjb jll 4-aA^J dlb^^jll b^ ^3 aIL^j jfbj Aa^I (J^axJ 

.(jjljA 10 + 6 (J^ (jjJ j (JaxaJ (jjb jll Altkj jfbj A>a^.l ^A-kJ .AbiiA 5 + 5 (jjO J-^*- 4 ^ 

(Jjl A iabl jjl A^j bl .AlU. (jC- ^)£b 4-aAi. j j |5b (_JC- Aa^I “baAi. ljt>»aj ^pb^ll 

100 GPSS f lAjb^b .Jbll J, JaLall (J^abll .J' '' ^ . “bb J ^ji-tus AjaI 

A bill jjc- 4 jkJ_lall ‘ *~ ''f ' ■ I (JS A^. jl . 3^3 




o j* 100 "b' je-b fbj GPSS yb JjVl Jl>3l yJ jj£aa!I ^ab jJl <Ji.Aj (I 

TRANSIT Jj^4' 

L>bj ^liall j-aJ CLOSE J WRITE j OPEN +4' j^\ fti^b (t_j 

EXCEL j* J 
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Jb 1423/1422 jbli^U aU*~\4 cjIjIaI 

( 2 SISIaaI) jjjla) ^v 1 342 S2 a> 

: jjSn aj^i 

SETS STORAGE 2 j*Vl 

2 j^-^-j uj^ 1 'ey i > SETS <j2£Ji 

TRANSIT TABLE Ml, 100, 100, 20 J*Vl 

Ml <22k2' ^ c>jl Jj-^ j*j ’e y c> TRANSIT C 

20 1 ” '' 55C- j 100 Aiall Ajuoi J 100 JjSn Alill AjIaj A ^jj Qjlalxlall 

GENERATE (Exponential (1, 0,200) ) A-^' 

Cyi^ Ll 0 ^ A_lLaj J 200 (_g joiV^ L . A}] jlj 

AGAIN GATE SNF SETS , OCCUPIED 

AJLi. h a ^ JJC- 2)1 Gj 1 ^"'..' ^gii. Jajlall (_J-aljiLall jj^aJ L_llli]| I3 a 

11a OCCUPIED 2» *■ # IPail JaiiLllI (_J-al*ltt]l (Jil n 2)2^ 2' L>° ^)3jJ ^a-lC. 

AGAIN A S-^' 
ENTER SETS S-^' 

Aj ^jiAia 2)Q^~ 21 0^)3jAa]l AjIa^^II A^l -Lulall (Jalxll O'b) L_i]Ia]| I3a 

A^I^J dllAa . j 55 C- (_j^ 3AL1 j 

ADVANCE 180,60 S-M 

A-aAkJI 2i°0 (J-bj 

LEAVE SETS S-M 

0^)3jAa 2)2^ 21 ^3 Aj ^j*_jia]l dllA^jll A^l l_lHill 11 a (_}xaA JajoLllI (_ialx!Lall A-aAk a-l^All 5*J 

r I ^L,O At 

TABULATE TRANSIT S-M 

TRANSIT (_£jlj£2l J jAail J) Jam'll J-alxial] jjjaII 2>°j ^2jab L-lllill 11 a ^ jL 

TERMINATE 1 

A^l Sl£Li_xJI lIlc. jsllaJI 2>° (J<al*Aa3) ^ jy*- 

OCCUPIED ADVANCE 3 0 0,60 ^2^1 

(JiLaJj Aj^jiALa 2)^^ 2' CLiIa^j ^ 2 )J^ AJI-^ j^gS Jabull (JalxAa]! A_JI (J i_5^^ Ajllill lift 

(_£^kl o^ya fl b J j j j-ai] aJjL^_a]| o^lc. I (_JjS y lad 1 $ I LtO 

TRANSFER , AGAIN 

AGAIN -J (2a-all JjI JJC. 


GENERATE 

TRANSFER 

SEIZE 

ADVANCE 

RELEASE 


5,5 

BOTH, , BAKR 
AHMD 
10, 6 
AHMD 


JljAull AjIaI 

(i_l]Ua]| 2>« (_Jsl ^ A Vi R ,li l-i.i'l ^3 
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TERMINATE 1 

BAKR TRANSFER BOTH, , KHLD 

SEIZE BAKRS 

ADVANCE 10,6 
RELEASE BAKRS 
TERMINATE 1 

KHLD SEIZE KHLDS 

ADVANCE 10,6 
RELEASE KHLDS 
TERMINATE 1 


GPSS World Simulation Report - OR342F22223TEST . 5 . 1 
START TIME END TIME BLOCKS FACILITIES STORAGES 

0.000 527.111 15 3 0 


NAME 

VALUE 

AHMD 

10001.000 

BAKR 

7.000 

BAKRS 

10003.000 

KHLD 

12.000 

KHLDS 

10004.000 


LABEL 

LOC 

BLOCK TYPE 

ENTRY COUNT 

CURRENT COUNT 

RETRY 


1 

GENERATE 

100 

0 

0 


2 

TRANSFER 

100 

0 

0 


3 

SEIZE 

38 

0 

0 


4 

ADVANCE 

38 

0 

0 


5 

RELEASE 

38 

0 

0 


6 

TERMINATE 

38 

0 

0 

BAKR 

7 

TRANSFER 

62 

0 

0 


8 

SEIZE 

33 

0 

0 


9 

ADVANCE 

33 

0 

0 


10 

RELEASE 

33 

0 

0 


11 

TERMINATE 

33 

0 

0 

KHLD 

12 

SEIZE 

29 

0 

0 


13 

ADVANCE 

29 

0 

0 


14 

RELEASE 

29 

0 

0 


15 

TERMINATE 

29 

0 

0 


FACILITY 

ENTRIES 

UTIL. 

AVE. TIME 

AVAIL. 

OWNER 

PEND 

INTER 

RETRY 

DELAY 

AHMD 

38 

0.742 

10.291 

1 

0 

0 

0 

0 

0 

BAKRS 

33 

0.625 

9.987 

1 

0 

0 

0 

0 

0 

KHLDS 

29 

0.538 

9.782 

1 

0 

0 

0 

0 

0 


UjO 29 :JU.j jjJJ 33 j£LjJ jjJJ 38 jjJJ 1 00 C> -1 

% 53.8 ^ J % 62.5 % 74.2 -2 

j 9.78 4_iixsj 9.99 j 10.29 A^aAkll ^ • *' j" 1 ^ -3 


AjIaI 


SETS 

STORAGE 

2 

TRANSIT 

TABLE 

Ml, 100, 100, 20 


GENERATE 

(Exponential (1,0, 200) ) 

AGAIN 

GATE SNF 

SETS, OCCUPIED 


ENTER 

SETS 
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ADVANCE 
LEAVE 
TABULATE 
OPEN 
WRITE 
CLOSE 
TERMINATE 
OCCUPIED ADVANCE 
TRANSFER 


180, 60 

SETS 

TRANSIT 

("OR342TEST.TXT") 

Ml 

1 

300, 60 
, AGAIN 


GPSS t> 

GPSS World Simulation Report - Untitled Model 3.1.1 


START TIME 
0.000 


END TIME BLOCKS FACILITIES STORAGES 
20542.415 12 0 1 


NAME 

AGAIN 

OCCUPIED 

SETS 

TRANSIT 


VALUE 

2.000 

11.000 

10000.000 

10001.000 


LABEL 

LOC 

BLOCK TYPE 

ENTRY COUNT 

CURRENT COUNT 

RETRY 


1 

GENERATE 

101 

0 

0 

AGAIN 

2 

GATE 

139 

0 

0 


3 

ENTER 

101 

0 

0 


4 

ADVANCE 

101 

1 

0 


5 

LEAVE 

100 

0 

0 


6 

TABULATE 

100 

0 

0 


7 

OPEN 

100 

0 

0 


8 

WRITE 

100 

0 

0 


9 

CLOSE 

100 

0 

0 


10 

TERMINATE 

100 

0 

0 

OCCUPIED 

11 

ADVANCE 

38 

0 

0 


12 

TRANSFER 

38 

0 

0 


STORAGE 

CAP. 

REM. 

MIN. 

MAX. 

ENTRIES 

AVL . 

AVE . C . 

UTIL. 

RETRY 

DELAY 

SETS 

2 

1 

0 

2 

101 

1 

0.880 

0.440 

0 

0 


TABLE 

MEAN STD. DEV. 

RANGE 


RETRY FREQUENCY 

CUM. % 

TRANSIT 

297.446 218.612 

100.000 

_ 

200.000 

0 

43 

43.00 


200.000 

- 

300.000 

29 

72.00 


300.000 

- 

400.000 

0 

72.00 


400.000 

- 

500.000 

12 

84.00 


500.000 

- 

600.000 

9 

93.00 


600.000 

- 

700.000 

1 

94.00 


700.000 

- 

800.000 

2 

96.00 


800.000 

- 

900.000 

1 

97.00 


900.000 

- 

1000.000 

0 

97.00 


1000.000 

- 

1100.000 

2 

99.00 


1100.000 

- 

1200.000 

1 

100.00 


EXCEL fbaa-L giljill 


447.19104 

120.9797 

100 

Bin 

Frequency 

142.45752 

1159.576 

200 

100 

0 

141.44256 


300 

200 

43 

153.0858 


400 

300 

29 

224.15124 


500 

400 

0 

187.07448 


600 

500 

12 

473.57184 


700 

600 

9 

187.85268 


800 

700 

1 
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138.25368 

583.11864 

126.55968 

210.52992 

166.04964 

202.2108 

221.46168 

144.26412 

170.22144 

151.45536 

564.96312 

401.00184 

168.51948 

227.982 

493.75908 

645.29976 

128.09292 

172.87824 

214.55064 

134.52924 

238.19016 

523.35684 

188.38032 

156.58548 

199.62912 

225.40236 

214.041 

1098.33264 

163.29384 

709.89768 

195.2046 

212.42136 

403.98228 

207.80292 

874.81932 

223.1532 

512.68284 

210.61992 

195.47808 

230.361 

170.83992 

190.97136 

166.10148 

205.11792 

528.2358 

213.90372 


900 

800 

2 

1000 

900 

1 

1100 

1000 

0 

1200 

1100 

2 


1200 

1 


More 0 


Histogram 



n Frequency 


Bin 
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124.18656 

131.94768 

232.80108 

443.54328 

441.855 

579.49092 

1159.57632 

787.90956 

234.73992 

458.39088 

217.89816 

215.5128 

234.14784 

149.37048 

120.97968 

200.424 

577.71828 

122.3448 

148.4562 

214.66848 

122.07684 

169.5528 

184.78092 

225.53004 

212.53392 

153.53736 

213.2232 

128.63448 

145.53648 

206.16264 

489.95664 

560.03004 

470.44152 

125.72004 

198.56412 

1037.46348 

513.23496 

405.47844 

135.97596 

183.97836 

485.02836 

214.5666 

161.3094 

122.68596 

175.62636 

225.71892 
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I fJU U 


CliliLaxJl dl j_^_: c f.l . ^ji2 

■* 1421-1420 J jV ' lU^ J^V ' 

(2 ol^L^-all j^yla ) 342 SjL»1I 

eil&Lwi ej^Aj j>sj)]l 
IAJUII 4 1 L "VI ^ic- v—Li.1 


(a) System state (b) Entity 
Simulation clock. 


:JjSM 

;l^alc. <114 ^ lacd J <2111 ellLadlajL^xa]| V-jjC. 

(c) Attributes (d) List (e) Event (f) Event list (g) Activity (h) 


;^l Jl>Jl 

A taxicab company operates one vehicle during the 9:00 A.M. to 5:00 P.M. period. Currently, 
consideration is being given to the addition of a second vehicle to the fleet. The demand for taxi 
follows the distribution shown: 


Time between Calls (Minutes) 

15 

20 

25 

30 

35 

Probability 

0.14 

0.22 

0.43 

0.17 

0.04 


The distribution of time to complete a service is as follows: 


Service Time (Minute) 

5 

15 

25 

35 

45 

Probability 

0.12 

0.35 

0.43 

0.06 

0.04 


a) Simulate the operation of the system for one day by hand. 

b) Using ARENA simulate five individual days of operation of the current system and 
the system with an additional taxicab. Compare the two systems with respect to the 
waiting times of the customers and any other measures that might shed light on the 
situation ( like vehicle utilization etc.) 
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ClallUxil g-lxfO^V 1 ^jud3 

^ 2 (_3^ a ) ^ j 342 

-A 1422/-A 1421 JjVi cUill jU^! 

djlc^Lui 3 

;Aj]U]| aIIuj^I ^gl& L-J^| 

:JjVI 

j^aI j Discrete-event simulation method djl^V' ol£U-a ^jl=> jc- (' 

1 ^ j\r~, 4 \ : \ 

Process '^k j^j Event schedualing <1 ^jl= OP j (v 

ol£U-Jl ^ interaction 

Next event time ^ 1c. S.id*_xdl 'il£Li_xdl ^as3 a. N/iKu jjj jjta 

Fixed increment time advance j advance 

JI>Jl 

(J-a^J (jjO ‘ FIFO JJ ^ 3 A] (J£ Jljjll LS Jc- (jXajlk. OJ&} j£j-a 

^plju ^-ilkJI £-a A-a.ikJI A_lLa£l 3xJ ^j-llall ^.ilkJI ^^1 A pn (JjVl ^olkdl ^-a A^a-lkll 

Ada.} lnajj“'^.i ^joil Aj (JjVI ~ ■ s\ A U (Jjj^a^ll jjJjLa U (_papiil] . h* 

^jlkJI AJC- j Ada.} 0,7 dajojjILttJ j^joil ‘ A L^J (JjVl jdlkJI dc. da.lk]| (j-aj O-ldj 

! GPSS Ea-lkdixi JlUll Ai.jl Ada.} 0‘9 jdj (_gjail 

.}.}£. Jojoj jd i j { IVnNfl Jajai jlLa j 100 A^xl d lV'11 ol£L^a (_£^}d ^d 

.(jp-ddl j_j-a (_]£ A-lllxa jdj (j^-a^lkdl j^jLLa jj-a (_j£ ^3 4 ( 2 plj^]l 
1^1 jdlkJl ^Jl (J (_j»a A^jli] Ada j 0j!iS .ii. jJ Aji ^pajdl] ^d 

dljpdll A=ajl J djjli]l oik dldi al£ddl f. I^>d Ac .1 .^laj CLl) 1 j j A 3 j 5 J fj±i (JiiLala 

.ALLoJI 

(JLa^l ^*J jaliaill (Jj A^aik ^jjlj^ll (j-a %20 (j^ 

^Ull^aA-a^JI 


AajLoJl dll jlj i a j^)ia]| O^A O' ol£Li-ail ^>^1 


672 



jit ajjI 


CjLAaXjI Cj ^ 2kJj g-lx^O^kV 1 ^JOl2 
J^JLjuJ 4 ^ 11 a 1 | AjL-al^. 


-a 1422/1421 cUill tWtf ^Ull jlfi^VI 

( 2 ^U^ll ) C^J 342 ojU 1 

a^-Luj 2 lo -0 .^ 


:GPSS WORLD 4-ll^Vl c> -LSa ^k. l_lJ 

^JjVI A-Aax 11 2) l.g. ka (_)£ tdAlLaa.ll 2)-° 2)^ 4-*2a3 

J 15% i^\ i*a g\.Wi aAHAIIj aAj!\ jnjU».\l # l^ji_nj-aj -ila-il 2)-° 20*% C5^! ^4*1*0 

Jmj j AAHj 2)J^ l.g.xj U-rOl jAx-a]l « l-*a\l 2)-° 60% .L5^^ ^ic- ^ ,X J A.^Vl 2)-^ 5*% 

.a* 3 ® jll 4-^ ls^' “SA**-!' a* o^lcO yJ' Ajablt 40% -J'j ‘ scrapped 

^Jaaj 4-lLaxA] jjh ^-)3J 30 (J5 JojaijlLall ^3 ^JJ aAjA^. 4 » Ja3 4 r_ ' ' . ^ 

; JU 1 I JjA^b 


Time For First Process 

Frequency 

0.05 

0.13 

0.16 

0.22 

0.29 

0.15 

Process time (mins) 

10 

14 

21 

32 

38 

45 


j 4 ai 3J 24 ^*“‘' jAaJ t _ s J«-A]a ^0j4 4-1 ojAkVl 4jLaaJI c4°J)_5 (jjjls-i 1 5i6 g yjb_g 4 ajIj 31 4_iLa*Jl 

bllU ^ajVl U^" .4 1 r \^. ^ 4jiJa3 100 -1 £4A-all]| dlLlLaC. 4 1 i sl^a-ll 

AjJa^^all A_La 2 ' AiC-j 


j' 


U^J^A) 1^4 1-^44 VI 2j.j^ .Ljc _jA-ul ^-*^10° 4 ]-“.''j,l 4 j ^j^Ao (jjb 3 "' 0 (S- 1 ) 

^jLA^ JlbiaLj oAa.j 63 J 40 OW J4iAJ y^jJ' Allkll .sAa.j 1000 0“ 

j 2 jj o^auI (jii t.. iU'ij jbj 2 jj ( j 4 - 4 *j 4)1 al ‘ 4 -^a.j 1000 3 * *- v~>g,'u>i^ll 

bllil jjjjb-ttll J4*4 (jls a^l jl sa^. j 800 j* jjjp^i jjlS lili _oa^. jlOOO 
jA AjJUl J.n-^j-'l lead time ~ a° j jaLjl 4 ,,^ 4 - b 1 a ^joiVI 

j j ^11 ' yjl blliA (j^ 1^1 Lai 3 ^ajJ 200 ®-Aal jaUaJ _A^lj ^ _JAoj 1 

.stockouts 
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_A 1422/1421 (Jj-saall (jLaC-V jln^^U AIclL^-o ClAjL^.1 

(2 sl£U^) d^j 342 *±ol\ 


^A-^, w'uxix>ll AjjI ^joulII A ^ n i c. ql'iVi [A.Jo^^Lq^ (Jlj^aiU AjL^J 

***************************************************************** 

* Quality Control Program * 

* Time units are in minutes * 

***************************************************************** 

RMULT 93211 

* Definitions 

Transit TABLE Ml , 100 , 1 00 , 2 0 /Transit Time 

Process FUNCTION RN1,D7 

0,0/. 05, 10/. 18, 14/. 34, 21/. 56, 32/. 85, 38/1. 0,45 

'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k *********************************************** 



GENERATE 

(Exponential (1 

,0,30) ) 


ASSIGN 

1 , FN$Process 

/Process time in PI 

Stagel 

SEIZE 

Machinel 



ADVANCE 

PI 

/Process 1 


RELEASE 

Machinel 



ADVANCE 

2 

/ Inspection 


TRANSFER 

. 200 , , Reworkl 

/20% Need rework 

************************ 

***************************************** 

Stage2 

SEIZE 

Machine2 



ADVANCE 

15,6 

/Process 2 


RELEASE 

Machine2 



ADVANCE 

2 

/ Inspection 


TRANSFER 

. 150, , Rework2 

;15% Need rework 

************************ 

***************************************** 

Stage3 

SEIZE 

Machine3 



ADVANCE 

(Normal (1,24,4 

) ) / Process 3 


RELEASE 

Machine3 



ADVANCE 

2 

/ Inspection 3 


TRANSFER 

. 050 , , Rework3 

; 5 % need rework 


TABULATE 

Transit 

/Record transit time 


TERMINATE 

1 


************************ 

***************************************** 

Reworkl 

TRANSFER 

.400, , Stagel 



TERMINATE 



Rework2 

TRANSFER 

.400, , Stage2 



TERMINATE 



Rework3 

TRANSFER 

.400, , Stage3 



TERMINATE 




(A-xa, w'didl A_ul ^juaxll A,^. n i l_ 


********************************************************************* 

* 

Periodic Review 

Inventory Model 



* 


* Time units are in days 

********************************************************************* 

* Definitions of non block entities 
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RMULT 

Stock STORAGE 

Stock TABLE 

Orderqty VARIABLE 
Demand VARIABLE 
Target EQU 
Reorder EQU 


39941 

10000 

S$Stock, 100, 100,20 
Target-S$Stock 
RN1024+4O 
1000 
800 


/Warehouse can hold 10000 
/Table for inventory amts 
/Order quantity 
/Daily demand 
/ Initial stock level 
/Reorder point 


'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


* The reorder process 


GENERATE 
TEST L 
ASSIGN 

Custwait ADVANCE 
ENTER 

Skip TERMINATE 


5 , , , , 1 

S$Stock, Reorder, Skip 
2 , V$Orderqty 
5 

Stock, P2 




/Review xact, Priority=l 
/Is stock < Reorderpt 
/ Parameter 2=Order quantity 
/Lead time is 5 days 
/Stock increases by P2 
/Ordering xact is finished 

•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


* The daily demand decrements 
GENERATE 1 
ASSIGN 1,V$ Demand 

demand 


quantity on hand 

/ Daily demand transaction 
/Parameter l(Pl)=daily 


Stockout 


TABULATE 
TEST GE 
LEAVE 
TERMINATE 
TERMINATE 


Stock 

S$Stock,Pl, Stockout 
Stock, PI 
1 
1 


/Record daily stock 
/Can order be filled 
/Remove demand from stock 
/ Daily timer 
/ Daily timer 




* Initialize the inventory 
GENERATE ,,,1,10 
ENTER Stock, Target 

TERMINATE 


/Set initial stock 

/Set init stock level=target 

/Xact is terminated 
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jit AUl 


CliLiLaxJl di r' ‘ ■-~‘^ V ' oiS 
C^jajoi dlldl A*-al_^. 


-* 1422/1421 ^ lU^ jUiyi 
( 2 6 l£UJ 1 ) 342 ai-d 

djLc-ljoj 3 

;4-dldl aIIm.VI Lg k yiJ 

^L-aJ a.id ^jll aAj^dl (^jlo id (4-l2La£- ^glc. 1 g » J 4 4ll^dl 2>° A^C- l_LajJ £jlj 

20 oa^ 3 ' J* £b^ad ^Cp (»j4l Ajlfj ^ ybll 44 j^JI . Jly 2 4 '* 0.'l j Jkj 1 .50 

^jLj jli [Q L5^ iSj^^ aAIa 

Aj^Ij bllLjA . \~2!k jj ^jLJI £y* ^cJl <# . jl 70 60 50 ^5 

cjVUu^u j eJ jj m aj ^Lv 1 ".w* ^ 4 jUkbu fbVi c> £i >1 

^ U*)^k 21 jI^)^J| ^Ac. L-lUnll £JjjJ jLujJl (j- 0 Jl jiill (^ic. 0.35,0.45,0.20 

: Jj^=4W as-^ fj4' 



Demand Probability Distribution 

Demand 

Good 

Fair 

Poor 

40 

0.03 

0.10 

0.44 

50 

0.05 

0.18 

0.22 

60 

0.15 

0.40 

0.16 

70 

0.20 

0.20 

0.12 

80 

0.35 

0.08 

0.06 

90 

0.15 

0.04 

0.00 

100 

0.07 

0.00 

0.00 


^Ac-I ^ 2Lll^}^Jl £jl_J l^^LoiJ i^ys (Jl-oVI L_J^1 Lxa]I 

.Ck*J “40?- 80,70,60,50 £^-4' l£j 44' '4 Gd i_jjlkdl bj-ij ^U 10 ^l=>. 

•4 ».w ^41 /)-a ^b^)V' 4 , '..'^,'i ;4 V 1 „ 

P=R-C-L+S 

; "» ' Cn-i 

P = Profit (c^J^') 

R = Revenue from sales (yr^' 4-aLx.ndl ^lf») 

C = Cost of newspapers (4a' AiKj) 

L = Lost profit from excess demand (‘-r 1 ^ 3 2j4Lda ^ O* j^Ld' ^4j^') 

S = salvage from sale of scrap papers (4. p6 . d l 44 jaJI <>> ^jl^adl ^kdl) 
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idlin' ji>j' 


bile bull bxJ .4 _lo3j blebu 4r,l w -~.i bb 4£^>b ^ ^ajai3 ^ jb 

*>■ _^jjC- ''bj ( _ s a 1I bllbLjl J o^&b. l_lle ^^3 4_b*J 4JI 4 Jajoil^j ^^Jlblj (j£ b 

■um 4i\Ai> ^ t^iui 


Order Size 

6 

12 

18 

24 

30 

36 

48 

Frequency 

0.10 

0.25 

0.30 

0.15 

0.12 

0.05 

0.03 


AjjIj 120 L . '' ^ ** .bull ^JL?" 0 “blS-i 15 bbUall jj44 ^~*“' jba 

4_1a 3^>]| blebJI gbil jijaiS ^ b*J 4 _lo3j 4ebu (J£] (j'j4 10 ^1 ‘iibb'yb 

_4ii34 455 "d^-J 60 ^>V' bile. 

;*blb]| bb^jLtbl ^ b» ' 4^^)b]| Jalbl ^yz ^abl IQ ,_^b. GPSS b b'i.,'1 y 

4_nxjjl ^uai3 ^3 i^iilbaJl bbHall 44e b . .-. jb _ ~J 
^jj (J5 4e j^bl A-ibi^l blebJI 4_ixi£ _g 

bibliall transit times AbbbV' cbi jV' ^ jy -9 
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<illl ^suuoj 


CllLiLcxll Cj J g-lx-^^V' ^»jai2 

eJ kll^l£ 

Ji J3LXJ* (.41^11 AjL-al^. 


_a 1422/1421 (Jx^oq" jblk^U ciibLJ 

( 2 Sl£UJI ) d^j 342 fcU 

•(J jVI 4 jL^J 

:l£ j4^VI <»jJ( (1) Jj^?- jj^ 


News Day 

Prob. 

Cum. Prob 

Random Digit 

Good 

0.35 

0.35 

01-35 

Fair 

0.45 

0.80 

36-80 

Poor 

0.25 

1 

81-00 


;Ai=Jl (_jjUa.Vl <• . dl-dl (2) <Jj^> uj^ 


Demand 

Prob. 

Cum. Prob. 

Random Dig. 

40 

0.03 

0.03 

01-03 

50 

0.05 

0.08 

04-08 

60 

0.15 

0.23 

09-23 

70 

0.20 

0.43 

24-43 

80 

0.35 

0.78 

44-78 

90 

0.15 

0.93 

79-93 

100 

0.7 

1 

94-00 


;Aj (ji-jV y dJ-dl (3) UJ^ 


Demand 

Prob. 

Cum. Prob. 

Random Dig. 

40 

0.10 

0.10 

01-10 
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50 

0.18 

0.28 

11-28 

60 

0.40 

0.68 

29-68 

70 

0.20 

0.88 

69-88 

80 

0.08 

0.96 

89-96 

90 

0.04 

1 

97-00 


; (_£ jlfi-V' j»j4J lUill (4) Jj- 1 ?. UJ^ 


Demand 

Prob. 

Cum. Prob. 

Random Dig. 

40 

0.44 

0.44 

01-44 

50 

0.22 

0.66 

45-66 

60 

0.16 

0.82 

67-82 

70 

0.12 

0.94 

83-94 

80 

0.06 

1 

95-00 


;djVl j-4] ol£^_xdl 1 a±i 
(C = 75 SR ) Jb 75 *40^ 50 = SljiUI jSI j?JI asc. 

Aj jjJjV 64 — A.l. Jj- 1 ?. O' 0 ^2 j i . jU^VI j»j4l 

50 = i . (3) dj-4». 13 — H* J S '^“4 :JjVl ,»j4] i^Akll 

P=R-C-L+S 
= 2x50 - 1.5x 50 - 0 + 0 = 25 SR 

f jd' 

50 = ol^i4-a]l J^c- 

Ls>“ 82 = A.l. j i , j»j4l 

50 — 1^444' (4) dj- 1 ?- Cy*j 45 ^'>4*11 ^ jll e_illa3l 

P = R-C -L + S 
= 2x50 - 1.5x 50 - 0 + 0 = 25 SR 

(Jj^. Ij^Aj 


Day 

R.D. 

Newsday 

Newsday 

R.D. 

Demand 

Demand 

R 

L 

S 

P 

1 

64 

Fair 

13 

50 

100 

0 

0 

25 

2 

82 

Poor 

45 

50 

100 

0 

0 

25 

3 

26 

Good 

93 

90 

100 

20 

0 

5 

4 

35 

Good 

80 

90 

100 

20 

0 

5 


679 






5 

17 

Good 

04 

50 

100 

0 

0 

25 

6 

45 

Fair 

20 

50 

100 

0 

0 

25 

7 

03 

Good 

88 

90 

100 

20 

0 

5 

8 

72 

Fair 

03 

40 

80 

0 

2 

7 

9 

83 

Poor 

78 

60 

100 

5 

0 

20 

10 

69 

Fair 

03 

40 

80 

0 

2 

7 


(JU) 14.5 OdJ^a. 50 lij LaJ3 j^-ajJI £LJ^)]| JaiajlLa jl .lid (Jj.liJl ^j-a 

•is*J^ -kxaji* y \^<\ j Uajj "o^j?. 80 j 70 j 60 -J (jjjLkJI jj£j 

:^\ J1>JI U+\ 
; JU]l£ GPSS f'hddUg £ jj-j jj£ 


* Time Unit is one hour 

* 


Sizeorder FUNCTION RN1,D7 ; Order size 

.10, 6/. 35, 12/. 65, 18/. 80, 24/. 92, 30/. 97, 36/ 1.0, 48 

Transit TABLE Ml , . 015 , . 015 , 2 0 ;Transit time 

Number TABLE XI , 100 , 100 , 2 0 ;No. packed each day 

Ptime VARIABLE . 0028#Pl+0 . 0334 ; Packing time 

Amount EQU 1000 ; Initial stock amount 

Stock STORAGE 4000 /Warehouse holds 

; 4000 units 


'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 




Stockout 


GENERATE 

(Exponential (1,0,0.25) ) 

/Order arrives 

ASSIGN 

1,1, Sizeorder 

/ Pl=order size 

TEST GE 

S$Stock, PI, Stockout 

/Is stock sufficient? 

LEAVE 

Stock, PI 

/Remove PI from stock 

QUEUE 

Packing 


SEIZE 

Machine 

/Get a machine 

DEPART 

Packing 


ADVANCE 

V$Ptime 

/ Packing time 

RELEASE 

Machine 

/ Free the machine 

SAVEVALUE 

1 + , PI 

/Accumulate no. packed 

TABULATE 

Transit 

/Record transit time 

TERMINATE 



TERMINATE 




^^^^^^^^^^^^^^^^^^^^^^i<'k'k'k'k'k-k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


GENERATE 0.75,0.08334,1 
ENTER Stock, 60 

* 

Stockad TERMINATE 


;Xact every 40+/-5 mins 
/Make 60, Stock 
increased by 60 


'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 




GENERATE 8 /Xact every day 

TABULATE Number 
SAVEVALUE 1 , 0 
TERMINATE 1 




GENERATE ,,,1,10 
ENTER Stock, Amount 

TERMINATE 


/ Initial stock xact 
/ Set initial stock 


0j\lnl] jjjIai ale- dp 1 j 




680 




GPSS World Simulation Report - Manufact.1.1 


Saturday, May 19, 


2001 17:49:40 


STORAGES 


START TIME 

0.000 


END TIME BLOCKS FACILITIES 


80.000 23 


1 


1 


NAME 

AMOUNT 

MACHINE 

NUMBER 

PACKING 

PTIME 

SIZEORDER 

STOCK 

STOCKAD 

STOCKOUT 

TRANSIT 

BLOCK TYPE 
GENERATE 
ASSIGN 
TEST 
LEAVE 
QUEUE 
SEIZE 
DEPART 
ADVANCE 
RELEASE 
SAVEVALUE 
TABULATE 
TERMINATE 
TERMINATE 
GENERATE 
ENTER 
TERMINATE 
GENERATE 
TABULATE 


VALUE 

1000.000 

10009.000 

10003.000 

10008.000 

10004 . 000 

10000.000 

10006.000 

16.000 

13.000 

10002.000 


ENTRY COUNT CURRENT COUNT 


325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

0 0 

105 0 

105 0 

105 0 

10 0 

10 0 


LABEL 

RETRY 


STOCKOUT 


STOCKAD 


LOC 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
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19 

SAVEVALUE 

10 

0 

20 

TERMINATE 

10 

0 

21 

GENERATE 

1 

0 

22 

ENTER 

1 

0 

23 

TERMINATE 

1 

0 


FACILITY ENTRIES UTIL. AVE . TIME AVAIL. OWNER PEND INTER RETRY DELAY 
MACHINE 325 0.354 0.087 1 0000 0 


QUEUE MAX CONT. ENTRY ENTRY ( 0 ) AVE . CONT . AVE. TIME AVE.(-0)RETR PACKING 



4 0 

325 

208 

0.104 

0.026 0.071 

STORAGE CAP. 

REM. MIN. 

MAX. 

ENTRIES AVL . 

AVE.C. UTIL. RETRY 

STOCK 4000 

2928 0 

1378 

7300 1 

1132.973 0.283 0 

TABLE MEAN 

STD. DEV. 


RANGE 

RETRY FREQUENCY CUM. 

TRANSIT 0.113 

0.055 



0 





0.045 - 

0.060 

22 

6.77 



0.060 - 

0.075 

52 

22.77 



0.075 - 

0.090 

66 

43.08 



0.090 - 

0.105 

51 

58.77 



0.105 - 

0.120 

43 

72 . 00 



0.120 - 

0.135 

20 

78 . 15 



0.135 - 

0.150 

17 

83.38 



0.150 - 

0.165 

7 

85.54 



0.165 - 

0.180 

17 

90.77 



0.180 - 

0.195 

8 

93.23 



0.195 - 

0.210 

2 

93.85 



0.210 - 

0.225 

3 

94.77 



0.225 - 

0.240 

3 

95.69 



0.240 - 

0.255 

2 

96.31 



0.255 - 

0.270 

1 

96.62 



0.270 - 

0.285 

5 

98 . 15 



0.285 - 


6 

100.00 





NUMBER 

622.800 

156. 

. 046 

0 
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300. 

.000 - 

400. 

.000 

1 

10. 

.00 








400. 

.000 - 

500. 

.000 

1 

20. 

.00 








500. 

.000 - 

600. 

.000 

1 

30. 

.00 








600. 

.000 - 

700. 

.000 

4 

70. 

.00 








700. 

.000 - 

800. 

.000 

2 

90. 

.00 








800. 

.000 - 

900. 

.000 

1 

100. 

.00 






SAVEVALUE 

RETRY 

1 

0 


FEC XN 

PRI 

BDT 

VALUE 



443 

0 

80.090 

442 

0 

80.343 

444 

0 

88.000 



VALUE 



0 


ASSEM 

CURRENT 

NEXT PARAMETER 

443 

0 

1 

442 

0 

14 

444 

0 

17 
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*i Manufact.1 sim:2 - BLOCK ENTITIES 


jajxj 


Location f 

~3 S 

_LJ 

_oJ 

Eli 

_jJ 



Find 

Continue 

Halt 

Step 

Place 

Remove 


Loc 

BlockType 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Include File 

Cll GEN 

GENERATE 

0 

325 

0 

15 

0 

£,2ASN 

ASSIGN 

0 

325 

0 

16 

0 

0 3TES 

TEST 

0 

325 

0 

17 

0 

U 4 LEA 

LEAVE 

0 

325 

0 

18 

0 

D>5 QUE 

QUEUE 

0 

325 

0 

19 

0 

CE6SEI 

SEIZE 

0 

325 

0 

20 

0 

C7DEP 

DEPART 

0 

325 

0 

21 

0 

□ 3ADV 

ADVANCE 

0 

325 

0 

22 

0 

CP9REL 

RELEASE 

0 

325 

0 

23 

0 

eiOSAV 

SAVEVALUE 

0 

325 

0 

2 4 

0 

(J>11 TAB 

TABULATE 

0 

325 

0 

25 

0 

CH12TER 

TERMINATE 

0 

325 

0 

26 

0 

O) STOCKOUT 

TERMINATE 

0 

0 

0 

27 

0 

Cl 14 GEN 

GENERATE 

0 

105 

0 

29 

0 

Q 1 5 ENT 

ENTER 

0 

105 

0 

30 

0 

Q> STOCKAD 

TERMINATE 

0 

105 

0 

32 

0 

C17GEN 

GENERATE 

0 

10 

0 

3 4 

0 

Lj 1 8 TAB 

TABULATE 

0 

10 

0 

35 

0 

©19SAV 

SAVEVALUE 

0 

10 

0 

36 

0 

O) 20 TER 

TERMINATE 

0 

10 

0 

37 

0 

C21 GEN 

GENERATE 

0 

1 

0 

39 

0 

Q22 ENT 

ENTER 

0 

1 

0 

40 

0 

a 23 TER 

TERMINATE 

0 

1 

0 

41 

0 
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Ave. (jx J&J .0.12 ka* jA ajklLa]| l"i\ iU-.1I Aic. iajal jla • 

.Queue Entity Packing J* Cont. 

. Table Number ^ U«jj jjJ! 'iiA jll • 

# ^jLuJI A^jja j TRANSIT a_JIaLVI djLajVI * 
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hill JiSj dl *' v ' Aj£>UL4 


^ ^Ja*J ^Jlall Jd'i'U .i " '1 j tVall A i-i^ ^ ^_ll aa-La \a «m!I Jail ^ ' V : . ■ ’ dLidjuj (j dal 

.dial 

Station 



i a ; ■ j ^Jl Aad_kill d^aaj Jaadlll a*Jj (jail J^aj ad 2)-° ad j i 0 . 1 J (_j-o J-adi Aaddi j£ 

(jjjll A*a tAdd 2 ± 1 Jjiadi jl jadl (jadll Ad-a jl ^ Adjll j-aj ‘ J jjJ ^s^l j jj 

Aajla sja ‘‘‘ 11 Ad^ajl ^^Jl a j ' J ‘'*' dll JJdll A laa. ^ Aaddill d^yaaj 

sLLut^a dll^LLa^]| A.J-a^kXi J L_jIaa]I Cllli jlj ClllS jl 

: U\l\\ JjMI 

^(Jjxt^k‘i'1 A-Lc^l (Jjji^. -\ 



.(jjj^ ^ j' cJj^ -2 


Weighing Time 

Probability 

12 

0.7 

16 

0.3 


# djl^)LLa^ll A_La^da ^\\ 6J 4_la^l (JjA^. -3 
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Travel Time 

Probability 

40 

0.4 

60 

0.3 

80 

0.2 

100 

0.1 


^ jikijyi 2)-a^) Aojoj jIa j L 4_L^a^) \ (j£ 4 -ALx 3 ^)JAAJ L-Jj)U-ax>'l 

■jj^ 


.A-i^LAj 5 -J Ljjaj ^liaJi -4 

# A_i^.lja3 aA^.^ 100 2 GPSS ^c-aIj^jj ill ^-aaj -5 
. ARENA g^Ai 2 * jA21 jj^ -6 


•dAJa^^La 

(J^l diLo^lc. 10 ) JUol Ea^lc. 30 ^ 2^AI -4 

2001 25 c 3 *' j^' -* 1422 j 10 lM' <* 2^2 ao ja jdl -5 

2 clP ( 2 ^^ 2 LaI| AAC. ^Ac> A-AC-La^AI A^^LAlaII -() 




lSJ} A^.Ia ^j^AC. .a 
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CllLlLoxli Cj ^2^Jj g-lx^o^kV 1 ^joi3 


^ 2 (.** i'SJ 342 

1423/1422 J IjVl lU^ j4^V' 


dllc-La) 3 (j* jil 


;<LilUM Ailu&l l- iaI 


:JjSM Jtj^4t 


j System states ja^4a2l d. ^53 ^a 4_Jt!i]l 4 ^ 1 a Afl 4_d 4ii^)Ja 3 - a-»4 i ib^a jl (t_i 

Activities ,»Ui4' 4_kdi j Attributes dUil£J1 dlda j Entities dUjl£ll 
l" it ja Ai, n A1 A^Lj (3 (jjkljla ^lalij (9 £_Uaaa ,_ja ^joi3 () 

Discrete-event Simulation Method dl^V' ol£U-a 4jLjl=u j j * Aia' l la (<_i 

4j!ial £a 


r^j^jl Jl j*JI 

GPSS S- 1 ^ (JaC- (JllLa ft 1—f- ' £a jLajlj (3 
1) GENERATE 2) ADVANCE3) ASSIGN 4) TERMINATE 

5) TRANSFER 6) TEST 

frlkM <*-* GPSS “141^21 a*L l$-La <J5 j-a jfi <-«£ j Storage j Facility UP l3J^' ^ (SP 

^llai 


;(44lall Jt^udt 

5:00 i -o y 9:00 o^^lj o^lp-a 4 jja^ dl ^)\-Lo3 ^I^Ij (JxjuoJ 

A-^L^Jl Clul£ lil L<i43 AjojI^jJ Jixj 2 )^ J AjjIj a^jLiuj AiLjal ^3 A^^xiJl c—i^L-a . lj*^c- 
A^^xilt (^*2 CldliLnll ^ Uxt^k G^LluJ ^Ac. L_lilall # L*13.i ^ lU-a'n 


Time between calls (Minutes) 

15 

20 

25 

30 

35 

Probability 

0.14 

0.22 

0.43 

0.17 

0.04 


;^JlA3l£ A-a-ik JLaSI di£ j 


Service Time (Minutes) 

5 

15 

25 

35 

45 

Probability 

0.12 

0.35 

0.43 

0.06 

0.04 


Clul£ iij La 13 iL^jV A^^joJI L_l^.L-a JlC-Lotj ^^3 J 00 6«1 a3 A^^)juJI ^aUaJ 

.AjjIj fijUuJ AiLxJaV A_^.L^. 

GPSS aJl! ^.wuAj (Cj 

ARENA Aj^jj^x-ajlt dI£L^-a]) AjxJ ^Iw'Uxiljj ^Cj 
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-A 1423/1422 J jVl ajL*. 1 

(2 ol^l^-a i“ '->■ 342 0-4.21 


; J jVi Jl>41 AjL2 
' 0 

£_La-£ 3J c^lLlA ^alc. (J£_ud U*oMl Ajl n)-aj ^tTiaII ^Jl ^))Vlll (jjAJ ^)A ^5 

^r.Vl^ll ^ic. (Jjx^o^kll Ig.atjA^*! ^aJJj ^LSjI ^)aJ 

^cJl AjtJaS £_lAd A.Ja^vl J-a^l A.a.J-i^ j A_la^J |^Ua ill CllVL^ 

^Lai ;CjUjI£11 

^*Ja*n*i 1I A-a-d^l (3^^) ;CllUjl£Jl dl,3 x-o 

^A-JLill Ajtiaii] _jUaJjVI (>J ^Ic- AjtJaS (JS ^ ^jlJVl iVl dl5jl )^Ua ill AJadil 

• CjIjLS) l^J ^ Vn dlALdVI diisL^. ^)j^)aJ )a* 1 jj ^JalSj (6 

a^jLujl ^)2xj A_ln^J i^JalAill ^Jl aA^L^. (J^x-a j A_la^J hill dVL^ 

d^Ull ;CjUjI£1I 

;dllijl£Jl CjI^x^o 

Cll^UJl L5 -lc. jJjJ l^A j) gliUMl 2UC- SjAViiaII Cll^iUJl He* ;^Ualll A.J-axVli 

(_)i3 j! 2UC- ^)a1i IaI ^j^jLLall 

^qI^I dj| ^ joi2 ^\\ lj)lx^a j l A^jJC- ^3 ^jJjI.a^oaII [^AuZLaaJ ^jaS (^~J 

A-la^J U-Aa^iaII (J JAAJ A_ik^J ^lAaJl dlV^ (8 

^IjL^oaII ;Clilijl£ll 
^^kxl\ (j^J) ^cJ jj-sa ^1 (>J ;CjUjI£ 1I dlsj-a 
^^JUill C—jI, a*oa 11 ^jlJ-VnVI cl^-j ^Ac. L-Aa^a l£ ) ^^*Al _jlAalui Cll3j * ^»Uk_Al AJadl 
A-Ua j -Laid AlC" ^UaJl dVL^ 1».Vl AAJ^)in]| oAa ^3 [A.Ia^oViaII dll VI £l£L^A AAJ^Ja ^L_J 

a^a^. j^jUa cilli J13 a # Cja^. I^js c* i.wj ^ 5-^1 j ( Discrete ^■■^'ia ^^iiA 


(J ^J-£3 J ^ A.i1aC. aJj-^4a Ad^l Ajc. (Jj-saJ il 

'£zl\ ^jd^ia ^JalS 
;^Ull J|>J1 <jUI 

0 ) 


(1) GENERATE A,B,C,D,E 

Future Events Chain aMj-oJI dji^.Vi A^ii ^ a^j Transaction Create 2 jj 

A - Mean inter generation time. 

B - Inter generation time half-range or Function Modifier. 

C - Start delay time. Time increment for the first Transaction. 

D - Creation limit. 

E - Priority level. 

Example: GENERATE 0.1 
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(2) ADVANCE A,B 


Future Events Chain WiLLaJi dii^vi la Jc. Transaction 

A - The mean time increment. 

B - The time half-range or, if a function, the function modifier. 

Example: ADVANCE 101.6,50.3 

(3) ASSIGN A,B,C 

Transaction Parameter i ^ <_Uj 

A - Parameter number of the Active Transaction. 

B - Value. 

C - Function number. 

Example: ASSIGN 2000,150.6 

(4) TERMINATE A 

jl^c. 

A - Termination Count decrement. Default is 0. 

Example: TERMINATE 1 

(5) TRANSFER A,B,C,D 

^ <\il LjllSll Jl (Jill jl 

A - Transfer Block mode. 

B - Block number or location. 

C - Block number or location. 

D - Block number increment for ALL Mode. 

Examples: 

(a) Unconditional Mode 
TRANSFER .New Place 

(b) Fractional Mode 
TRANSFER ,75„New_Place 

(c) Both Mode 
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TRANSFER BOTH,First_Place,Second_Place 

(d) All Mode 

TRANSFER ALL,First_Place,Last_Place,2 

(e) Pick Mode 

TRANSFER PICK,First_Place,Last_Place 

(f) Function Mode 
TRANSFER FN,Funcl,5 

(g) Parameter Mode 
TRANSFER P,Placemarker, 1 

(h) Subroutine Mode 

TRANSFER SBR,New_Place,Placemarker 

(i) Simultaneous Mode 

TRANSFER SIM, Nodelay_Place,Delay_Place 
(6) TEST O A,B,C 

cUdJi cjUdj j arithmetic condition -1= 

O - Relational operator. Relationship of Operand A to Operand B for a successful test. 

A - Test value. 

B - Reference value. 

C - Destination Block number. 

Example: TEST G 01,70000 




(JAojJ j dlla jVI -a dSj He- iaSa (J-aUda I—IC. jloii Facility 

RELEASE j SEIZE OyM 




GPSS BLOCKS 
SEIZE Facility 
GPSS BLOCKS 
RELEASE Facility 
GPSS BLOCKS 
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STORAGE <*** aJ a^.Ij JaLI* ^ J&\ l_i& jl^j ( j j^-a) Storage 
LEAVE j ENTER (jjdtall ^Vu m j aja^j a*j j ji-JI 

;(Jlla 


GPSS COMMANDS 
SL STORAGE Capacity 
GPSS COMMANDS 


GPSS BLOCKS 
ENTER SL 
GPSS BLOCKS 
LEAVE SL 
GPSS BLOCKS 


calls FUNCTION RN1,D5 
0.14, 15/0.36,20/0.79,25/0.96,30/1.0,35 
sertime FUNCTION RN1,D5 
0.12,5/0.47,15/0.9,25/0.96,35/1.0,45 

callwait TABLE Ml, 10, 10,20 

GENERATE FN$calls 
QUEUE cabq 

SEIZE cab 

DEPART cabq 

ADVANCE FN$ sertime 

RELEASE cab 

TABULATE callwait 
TERMINATE 1 


idJtii ji>J] ajUI 


GPSS World Simulation Report - Untitled Model 1.1.1 

Sunday, January 13, 2002 00:06:22 
START TIME END TIME BLOCKS FACILITIES STORAGES 


0.000 

2455.000 8 

1 

0 

NAME 

VALUE 



CAB 

10006.000 



CABQ 

10005.000 



CALLS 

10000.000 



CALLWAIT 

10004.000 



SERTIME 

10002.000 




LABEL 

LOC 

BLOCK TYPE 

ENTRY COUNT 

CURRENT COUNT 

RETRY 


1 

GENERATE 

101 

0 

0 


2 

QUEUE 

101 

0 

0 


3 

SEIZE 

101 

1 

0 


4 

DEPART 

100 

0 

0 


5 

ADVANCE 

100 

0 

0 


6 

RELEASE 

100 

0 

0 


7 

TABULATE 

100 

0 

0 


8 

TERMINATE 

100 

0 

0 


FACILITY 

ENTRIES 

UTIL. 

AVE. TIME AVAIL. 

OWNER 

PEND 

INTER 

RETRY 

DELAY 

CAB 

101 

0.827 

20.099 1 

101 

0 

0 

0 

0 
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QUEUE 

MAX 

CONT. 

ENTRY 

ENTRY (0) 

AVE . CONT . 

AVE. TIME 

AVE. (-0) RETRY 

CABQ 

3 

1 

101 

60 

0.261 

6.337 

15.610 0 


TABLE 

MEAN 

STD. DEV. 

RANGE 



RETRY FREQUENCY 

CUM. % 

C ALLWAIT 

26.650 

13.410 




0 






- 

10, 

.000 

7 

7 . 

00 



10 , 

,000 - 

20, 

.000 

27 

34. 

00 



20, 

.000 - 

30. 

.000 

39 

73. 

00 



30, 

.000 - 

40. 

.000 

13 

86. 

00 



40, 

,000 - 

50, 

.000 

9 

95. 

00 



50, 

,000 - 

60, 

.000 

3 

98 . 

00 



60 , 

,000 - 

70. 

.000 

2 

100. 

00 


CEC XN 

PRI 

Ml 

ASS EM 

CURRENT 

NEXT PARAMETER 

VALUE 

101 

0 

2450.000 

101 

3 

4 



FEC XN 

PRI 

BDT 

ASS EM 

CURRENT 

NEXT PARAMETER 

VALUE 

102 

0 

2475.000 

102 

0 

1 



J cJ Cy* .Lft Lc- A_Jlc. %) 82.7 <^5^ q^LluJI ajIjls ^jl 

La^ 1.1^. ^Jlc. ^A j (J^jISj 26.65 Ail 3 Ji 70 ^Jab (Jx^ij fi^Liodll ^j^jLLall ^jlJajjVl 

;^Jliill <_£^)l^)£ll]| ^jJa JA jA 


42exam.2.sim:2 - 





jnjx| 


Mean: 26.650 



ARENA M 
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ARENA Simulation Results 
amb - License #9400000 

Summary for Replication 1 of 1 

1 / 12/2001 
1 / 12/2001 

Replication ended at time : 100.0 

TALLY VARIABLES 


Project: Taxi Cab Problem Run execution date : 

Analyst: Model revision date: 


Identifier 


Average Half Width Minimum Maximum Observations 


finish Ta 

25.750 

(Insuf ) 

22.000 

27.000 

4 

cab_R_Q Queue Time 

1.0000 

(Insuf ) 

.00000 

5.0000 

5 
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DISCRETE-CHANGE VARIABLES 


Identifier 


Average Half Width Minimum Maximum Final Value 


# in cab_R_Q 
cab_R Busy 
cab_R Available 

COUNTERS 

Identifier Count Limit 


.05000 

(Insuf ) 

.00000 

1.0000 

.00000 

. 93000 

(Insuf ) 

.00000 

1.0000 

1.0000 

1.0000 

(Insuf) 

1.0000 

1.0000 

1.0000 


finish C 


4 Infinite 


Simulation run time: 0.00 minutes. 

Simulation run complete. 

%93 25.75 (jl 

oaill O^LluJ L_L^.L-a 

SIMAN aaL ^UjJI 

; Model statements for module: Arrive 1 


42$ 

CREATE, 

1 : DISC ( 0.14, 

.15, 

0.36,20,0. 

,79,25, 0. 

.96,30,1.0,35 

3$ 

STATION, 

calls; 





51$ 

TRACE, 

- 1 , "-Arrived 

to 

system at 

station 

calls\n" : ; 
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6 $ 


ASSIGN: 


Picture=Def ault ; 


27$ 

DELAY : 

0. ; 

56$ 

TRACE, 

-1, "-Transferred to station cab\n" : ; 

29$ 

ROUTE : 

2 , cab ; 

; Model 

statements for 

module: Server 1 

0$ 

STATION, 

cab; 

158$ 

TRACE, 

-1, "-Arrived to station cab\n" : ; 

121$ 

DELAY : 

0. ; 

165$ 

TRACE, 

-1, "-Waiting for resource cab R\n" : ; 

82$ 

QUEUE, 

cab R Q :MARK (QueueTime) ; 

83$ 

SEIZE, 

1: 



cab_R, 1; 

192$ 

BRANCH, 

1: 



If, RTYP (cab_R) . eq . 2 , 193$ , Yes : 



If,RTYP(cab R) .eq. 1, 95$, Yes; 

193$ 

MOVE: 

cab_R, cab; 

95$ 

TALLY : 

cab R Q Queue Time, INT (QueueTime) , 1; 

202$ 

DELAY : 

o 

o 

0.12,5,0.47, 

TRACE, 

15,0.9,25,0. 96, 

-1, "-Delay for processing time DISC ( 
,35,1.0,45 ) \n" : ; 

84$ 

DELAY : 

DISC ( 0.12,5,0.47,15, 0.9,25,0.96,35, 1.0,45 

166$ 

TRACE, 

-1, "-Releasing resource\n" : ; 

85$ 

RELEASE : 

cab_R, 1 ; 

149$ 

DELAY : 

0. ; 

171$ 

TRACE, 

-1, "-Transferred to station f inish\n" : ; 

89$ 

ROUTE : 

0 . , finish; 

; Model 

statements for 

module: Depart 1 
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2$ 

STATION 

233$ 

TRACE, 

203$ 

DELAY : 

225$ 

COUNT : 

230$ 

TALLY : 

240$ 

TRACE, 

232$ 

DISPOSE 


finish; 

-1, "-Arrived to station finish\n" 

0 . ; 

f inish_C, 1 ; 

finish_Ta, Interval (QueueTime) , 1; 
-1, "-Disposing entity\n" : ; 


697 



J \i\ All! ^UUdJ 


) 1a ?1 1 ill.«->.V^l ft •'' ft 

<^lxll aJA 
^ilUll axaU . 


-A 1423/1422 <^-ll ti— ill JL^I jUSA) 
^ | ) ( -*‘ 24 1 

ax . Luj 2 2 ^ 3 ^ 

;^-2 hsi AiiuiSn ( xxaai ^jifr l - i^i 


: JjVl Jlj^ll 

;<J jA^JIa t _ s _ia*J jA32LaJI A^l jl^A ^—11 AaaSaIIa j-'Lj jll (J j - jj/1 jAjLa j"0 ^Oj-i 


Time Between Arrivals 
(Minutes) 

Probability 

1 

0.23 

2 

0.37 

3 

0.28 

4 

0.12 


.Lijjj 50 AAl] (_)j*^aj Aia jl a]j 1 1) 

_4ajLa 11 ojaall ^3 SaIjaII 4_La j2U (_£jlj£j ^ jAa jj£ (l_j) 

.1^1 l 5 jl jj^j ^4a jl 1000 4 j1j^ 1 Excel f ^u * . ) (^) 


;^l Jt>4t 

;4 a 11 a 11 AajI jjiail aIac .21] (dj 


0.488 

0.226 

0.221 

0.043 

0.055 

0.743 

0.081 

0.685 

0.364 

0.012 

0.372 

0.543 

0.483 

0.050 

0.628 

0.966 

0.750 

0.697 

0.764 

0.040 

0.404 

0.549 

0.203 

0.990 

0.155 

0.079 

0.789 

0.462 

0.795 

0.190 







H «: R , 

□ C/[0,1] 








H \ ’■ R , 

- t/[0,l] 









.a = 0.05 4k 

Lua Aa^s jail jULkV Kolmogorov-Smirnov <-*. jj ja*^ — ( — * jj>?- j-»l j44kl ^ ^k'n,. l (aa 

4jj| jd*11 plSjVl ciajl£ 151 

0.136 0.513 0.844 0.681 0.154 0.239 0.888 0.090 0.631 0.245 
0.394 0.531 0.715 0.276 0.880 

D 0 05 15 =0.338 j' E4& . a - 0.05 4k .[0,1] ajlall ^ ^ jy l$l 

.dl]5 j^-al Lal£ dlsLl^l Excel ^■’>5.1*4 
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J s II A)Ji 

1423/1422 (Jx^pgll (jLoc-t ^jl n^V aIcu^-o CIiIjL^.1 

^ 1 24 1 ‘^^2 

iJjVI 4JAj 

AjjIjl-g (JjA^. 


Time Between 
Arrivals (Minutes) 

Probability 

Cumulative 

Probability 

Random Number 

1 

0.23 

0.23 

0.00 - 0.23 

2 

0.37 

0.60 

0.24 - 0.60 

3 

0.28 

0.88 

0.61 -0.88 

4 

0.12 

1.00 

0.89-1.00 


Lj^j^ 50 (J^-^aj ^j^La 410' ( ) 


Customer 

Number 

Random Number 

Time Between 
Arrivals (Minutes) 

1 

0.625855 

3 

2 

0.556581 

2 

3 

0.945541 

4 

4 

0.952997 

4 

5 

0.420310 

2 

6 

0.936866 

4 

7 

0.107296 

1 

8 

0.114627 

1 

9 

0.740750 

3 

10 

0.187467 

1 

11 

0.755018 

3 

12 

0.107803 

1 

13 

0.778554 

3 

14 

0.866096 

3 

15 

0.504978 

2 

16 

0.272018 

2 

17 

0.040550 

1 

18 

0.545166 

2 

19 

0.880144 

3 

20 

0.653542 

3 

21 

0.950950 

4 

22 

0.007961 

1 

23 

0.059577 

1 

24 

0.212337 

1 

25 

0.959134 

4 

26 

0.958470 

4 

27 

0.493049 

3 

28 

0.714507 

3 

29 

0.247049 

2 

30 

0.463654 

2 

31 

0.224657 

1 

32 

0.279055 

2 

33 

0.629967 

3 
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34 

0.846872 

3 

35 

0.269160 

2 

36 

0.047683 

1 

37 

0.744348 

3 

38 

0.251238 

2 

39 

0.884811 

3 

40 

0.946383 

4 

41 

0.116568 

1 

42 

0.591652 

2 

43 

0.086417 

1 

44 

0.007588 

1 

45 

0.206254 

1 

46 

0.114240 

1 

47 

0.242383 

2 

48 

0.221609 

1 

49 

0.017977 

1 

50 

0.281981 

2 


/LajLoJI ^3 ^LLaJj^U ^ (^i_j) 


Time Between Arrivals 
(Minutes) 

Frequency 

Relative Frequency 

1 

17 

0.34 

2 

13 

0.26 

3 

13 

0.26 

4 

7 

0.14 


JU1I JLill <lj 



Time Between Arrivals (Minutes) 




. d? j' J <-! j o . ^ ^ia j' 1 000 4sJ Excel 

Excel c> JUH (Ji.ji 



A 

B 

C 

1 

CDF 

Time Between Arrivals (Minutes) 

Observations 

2 

0 

1 

=VLOOKUP(RAND(),$A$2:$B$5,2) 

3 

0.23 

2 

=VLOOKUP(RAND(),$A$2:$B$5,2) 

4 

0.6 

3 

=VLOOKUP(RAND(),$A$2:$B$5,2) 

5 

0.88 

4 

=VLOOKUP(RAND(),$A$2:$B$5,2) 


^Jc cJ 1 '**^- ‘4 



A 

B 

c 

D 

E 

F 

i 

CDF 

Time Between Arrivals (Minutes) 

Observations 

Time Between Arrivals ( Minutes ) 

Frequency 

Relative Frequency 

2 

0 

1 

3 

1 

237 

0.237 

3 

0.23 

2 

2 

2 

355 

0.355 

4 

0.6 

3 

1 

3 

284 

0.284 

5 

0.88 

4 

2 

4 

124 

0.124 


10 


ii 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


3 More 
3 
2 1 
1 
2 
3 1 

ip 

2 

1 

T| , 

2 i 

2 I 

2 2 

1 

3 
1 

3 
1 

4 
3 
1 


Histogram 


400 
350 -- 
300 
1 250 
, 200 -- 
150 
100 - 
50 -- 


2 3 4 More 

Time Between Arrivals (Minutes) 


J|>J] Uad 
4l4cbU 


0.488 

0.226 

0.221 

0.043 

0.055 

0.743 

0.081 

0.685 

0.364 

0.012 

0.372 

0.543 

0.483 

0.050 

0.628 

0.966 

0.750 

0.697 

0.764 

0.040 

0.404 

0.549 

0.203 

0.990 

0.155 

0.079 

0.789 

0.462 

0.795 

0.190 









4 1 

~*v- \ L 0 i i) 


H 0 : ^□t/[0,l] 
//,: R t - t/[0,l] 


ojHa JS cl^c-VI 44c. (J-^ j AjjLoiLa cjljla 10 J] [0,1] ajasII 


Interval 

Observed 

Expected 

Chi Sq. 

0.00-0.10 

7 

3 

5.33 

0.11 -0.20 

2 

3 

0.33 
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0.21 - 0.30 

3 

3 

0 

0.31 - 0.40 

2 

3 

0.33 

0.41 - 0.50 

4 

3 

0.33 

0.51 - 0.60 

2 

3 

0.33 

0.61 - 0.70 

3 

3 

0 

0.71 - 0.80 

5 

3 

1.33 

0.81 - 0.90 

0 

3 

3 

0.91 - 1.00 

2 

3 

0.33 




11.33 


9 1 1 .33 <jl£ 4-<U3 

" u ^' c> j^' l5^j 16.9 L5^ 9 j*^j a = 0.05 ^ 

> Aj^)^x^all 4-ljJa^)i]! 


Excel ^ bVui j J^Jl 



A 

B 

C 

D 

E 

F 

G 

1 

R 

Upper Interval 

Upper Interval 

Observed 

Expected 

Chi Test 

Check 

2 

0.488 

0.1 

0.1 

1 

3 

0.253550732 

5.333333 

3 

0.226 

0.2 

0.2 

2 

3 


0.333333 

4 

0.221 

0.3 

0.3 

3 

3 


0 

5 

0.043 

0.4 

0.4 

2 

3 


0.333333 

6 

0.055 

0.5 

0.5 

4 

3 


0.333333 

7 

0.743 

0.6 

0.6 

2 

3 


0.333333 

8 

0.081 

0.7 

0.7 

3 

3 


0 

9 

0.685 

0.8 

0.8 

5 

3 


1 .333333 

10 

0.364 

0.9 

0.9 

0 

3 


3 

11 

0.012 

1 

1 

2 

3 


0.333333 

12 

0.372 







13 

0.543 





Calculated= 

1 1 .33333 

14 

0.483 





Tabulated= 

16.91896 

15 

0.05 







16 

0.628 







17 

0.966 







18 

0.75 







19 

0.697 







20 

0.764 







21 

0.04 







22 

0.404 







23 

0.549 







24 

0.203 







25 

0.99 







26 

0.155 







27 

0.079 







28 

0.789 







29 

0.462 







30 

0.795 







31 

0.19 
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Kolmogorov-Smirnov jj — ( — * jjj *- j-4 j5 jbl=J +■+++ e-aj^i (e_> 

dul£ lei Lajs a ?- e-i^ill 

0.136 0.513 0.844 0.681 0.154 0.239 0.888 0.090 0.631 0.245 
0.394 0.531 0.715 0.276 0.880 

.[0,1] ts-k- £jjjJ 1*1 

bec-L-oj elec-Vl V jl 

0.09 0.136 0.154 0.239 0.245 0.276 0.394 0.513 0.531 0.631 0.681 0.715 
0.844 0.88 0.888 


D + = max< — -R , . > 

i</<jv[7V +>J 

D = maxi R, , -- — -l 

i</<x [10 TV J 


i 

R(i) 

i/N 

(i-l )/N 

[i/N]-R(i) 

R(i)-F(i-1)/Nl 

1 

0.09 

0.066 

0 

-0.069 

+0.136 

2 

0.136 

0.133 

0.066 

-0.379 

+0.446 

3 

0.154 

0.199 

0.133 

-0.644 

+0.711 

4 

0.239 

0.266 

0.199 

-0.414 

+0.481 

5 

0.245 

0.333 

0.266 

+0.18 

-0.1127 

6 

0.276 

0.399 

0.333 

+0.16 

-0.0943 

7 

0.394 

0.466 

0.399 

-0.421 

+0.488 

8 

0.513 

0.533 

0.466 

+0.44 

-0.3767 

9 

0.531 

0.599 

0.533 

-0.031 

+0.098 

10 

0.631 

0.666 

0.599 

+0.42 

-0.355 

11 

0.681 

0.733 

0.666 

+0.34 

-0.2727 

12 

0.715 

0.799 

0.733 

+0.27 

-0.2023 

13 

0.844 

0.866 

0.799 

+0.15 

-0.085 

14 

0.88 

0.933 

0.866 

+0.65 

-0.5907 

15 

0.888 

0.999 

0.933 

+0.12 

-0.0533 


D + =0.657 


= 0.71 1 
D = 0.71 1 

D H05 ] 5 = 0.338 u' (> 

.Ajjij-a]l A I . liili SljW 41 A-oiall jj£l A .41 A-oeall jjl LaJ ; jljlll 

Excel ^ bVim b 
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A 

B 

c 

D 

E 

F G 

H 

1 

Ri 

="j" 

i/N 

(i-1)/N 

(i/N)-Ri 

Ri-(i-1)/N D+ = 

=MAX(E2:E16) 

2 

0.136 

1 

=B2/1 5 

=(B2-1)/1 5 

=C2-A2 

=A2-D2 D- = 

=MAX(F2:F16) 

3 

0.513 

2 

=B3/15 

=(B3-1)/15 

=C3-A3 

=A3-D3 D = 

=MAX(H1 :H2) 

4 

0.844 

3 

=B4/15 

=(B4-1)/15 

=C4-A4 

=A4-D4 D(alpha)= 

=1.36/SQRT(15) 

5 

0.681 

4 

=B5/15 

=< B5-1 )/1 5 

=C5-A5 

=A5- D5 R eject at alpha=0 .05 


6 

0.154 

5 

=B6/1 5 

=(B6-1)/1 5 

=C6-A6 

=A6-D6 



7 

0.239 

6 

=B7/15 

=(B7-1)/15 

=C7-A7 

=A7-D7 



8 

0.888 

7 

=B8/15 

=(B8-1)/1 5 

=C8-A8 

=A8-D8 


9 

0.09 

8 

=B9/15 

=(B9-1)/15 

=C9-A9 

=A9-D9 



10 

0.631 

9 

=B1 0/1 5 

=(B1 0-1 )/1 5 

=C10-A10 

=A10-D10 



11 

0.245 

10 

=B1 1/15 

=(B1 1-1 )/1 5 

=C1 1-A1 1 

=A1 1-D1 1 



12 

0.394 

11 

= B 1 2/1 5 

=(B1 2-1 )/1 5 

=C12-A12 

=A12-D12 



13 

0.531 

12 

= B 1 3/1 5 

=<B1 3-1 )/1 5 

=C1 3-A1 3 

=A13-D13 



14 

0.715 

13 

=B1 4/1 5 

=( B1 4-1 )/1 5 

=C14-A14 

=A14-D14 



15 

0.276 

14 

= B 1 5/1 5 

=(B1 5-1 )/1 5 

=C15-A15 

=A15-D15 



16 

0.88 

15 

=B1 6/1 5 

=(B1 6-1 )/1 5 

=C16-A16 

=A16-D16 




A 

B 

C 

D 

E 

F 

G 

H 

1 

Ri 

i 

i/N 

(i-1)/N 

(i/N)-Ri 

Ri-(i-1)/N 

D+ = 

0.657333333 

2 

0.136 

i 

0.066666667 

0 

-0.069333333 

0.136 

D- = 

0.710666667 

3 

0.513 

2 

0.133333333 

0.066666667 

-0.379666667 

0.446333333 

D = 

0.710666667 

4 

0.844 

3 

0.2 

0.133333333 

-0.644 

0.710666667 

D(alpha)= 

0.35115049 

5 

0.681 

4 

0.266666667 

0.2 

-0.414333333 

0.481 

Reject at alpha=0.05 


6 

0.154 

5 

0.333333333 

0.266666667 

0.179333333 

-0.112666667 



7 

0.239 

6 

0.4 

0.333333333 

0.161 

-0.094333333 



8 

0.888 

7 

0.466666667 

0.4 

-0.421333333 

0.488 



9 

0.09 

8 

0.533333333 

0.466666667 

0.443333333 

-0.376666667 



10 

0.631 

9 

0.6 

0.533333333 

-0.031 

0.097666667 



11 

0.245 

10 

0.666666667 

0.6 

0.421666667 

-0.355 



12 

0.394 

11 

0.733333333 

0.666666667 

0.339333333 

-0.272666667 



13 

0.531 

12 

0.8 

0.733333333 

0.269 

-0.202333333 



14 

0.715 

13 

0.866666667 

0.8 

0.151666667 

-0.085 



15 

0.276 

14 

0.933333333 

0.866666667 

0.657333333 

-0.590666667 



16 

0.88 

15 

1 

0.933333333 

0.12 

-0.053333333 
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dlcaA.111 ft ." ft 


ft^Ull X) 14 


ia^il .- 1 U 11 LxaU ^ 


ai ^ Luj 3 0^3^ 


^ 1423/1422 , 5 ^' cUill C 5 M' jW^V» 
^ ^ c* 24 1 

;*LJUIt AilujVl friaA 


:JjVt Jt>^t 

jlA\ a^J jj^Ua ^k U jjj 50 3 4-JUlt CjULuII C\x,*y 

•(J ( JajLo 4 -^J) 


IAT 

4 . 8 

3.3 

2 . 8 

3.8 

0.4 

0 . 1 

0.2 

0 . 0 

6.0 2.0 

16.5 

1 . 4 

2 . 

5 4.0 

14.3 

1 . 6 

5 . 0 

2 . 9 

11.9 1.5 

7 . 1 

0.2 

3 . 1 

0 . 3 

6.4 

2 . 4 

3.2 

7 . 4 

11.6 5.1 

8 . 5 

1.5 

4 . 1 

9.6 

10.0 

2 . 7 

3.5 

3.2 

9.2 2.6 

5.5 

10 . 8 

4 . 8 

6.1 

0.0 

1 . 6 

0 . 1 

15.5 

3.8 8.7 

Aaa jlj 

ST 

5.5 

5.4 

2.8 

2.7 5.6 

7 . 1 

4.0 

5.0 

3.3 

4.1 4.5 1.2 

3.4 

5.3 

5.2 

6.8 6.2 

8.1 

4.8 

5.8 

6.8 

4.9 6.5 6.8 

7.7 

4.6 

5.1 

5.3 4.2 

4.6 

3.2 

5.6 

2.6 

7.5 4.1 5.3 

7.0 

3.6 

5.4 

5.9 

4.6 

6.0 4.3 

5.0 

4.4 

6.7 

9.9 

3.7 4.4 5.5 


A-Lo^l j J ^ L> (ls-^') cs^O^' £9jj^' ^j' -1 

4_JUl3 A^jIj J 1a ill LjjAj ^£Li. iollaA-a]l (_)jj-a^j]| 4i«jl Lo-lilLam -2 


Ijjjlall Jl>^l 
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(Jx*oJ #c jibjU ClllALall (Jjx.rO -ikV -^>1 J 4_l3 ClllAUi A-ut ^ic. ^a.Jo^ 

*A_l]Ui]) CjUjJjII] liJa ^aJJ j (J jj-£ 3 J (j^Lo 4_l<ijl £jJ^J Uxi^ ^»,Jox>l' 

J (J^j-a^]l (J^Lg A-Lojl 


IAT 


(Minutes) 

Probability 

3 

0.25 

4 

0.40 

5 

0.20 

6 

0.15 


Service Time 


(Minutes) 

Probability 

2 

0.35 

3 

0.25 

4 

0.20 

5 

0.20 
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“>*31 jjO 100 Lr i^- ^Uaill 15 a ^U. Excel f' •'-s n . i b 
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_& 1423/1422 ^jl^ill ^jlyi^k^U a ciAjL ^.1 
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: JjVI AjIaI 

-1 



A 

B 

C 

D 

E 

F 

G 

H 1 

j 

K 

L 

M 

N 

0 P 

1 

IAT 

ST 

BIN(IAT) BIN(ST) BIN(IAT) Frequency Cumulative % 

RF(IAT) CDF(IAT) 

BIN(ST) 

Frequency Cumulative % 

RF(ST) CDF (ST) 

MIN(IAT)= 0 

2 

4.8 

5.5 

0 

1.2 

0 

2 

4.00% 

0.04 0.04 

1.2 

1 2.00% 

0.02 

0.02 MAX(IAT)= 16.5 

3 

3.3 

5.4 

1.65 

2.07 

1.65 

11 

26.00% 

0.22 0.26 

2.07 

0 

2.00% 

0 

0.02 MIN(ST)= 1.2 

4 

2.8 

2.8 

3.3 

2.94 

3.3 

11 

48.00% 

0.22 0.48 

2.94 

3 

8.00% 

0.06 

0.08 MAX(ST)= 9.9 

5 

3.8 

2.7 

4.95 

3.81 

4.95 

7 

62.00% 

0.14 0.62 

3.81 

5 

18.00% 

0.1 

0.18 


6 

0.4 

5.6 

6.6 

4.68 

6.6 

6 

74.00% 

0.12 0.74 

4.68 

11 

40.00% 

0.22 

0.4 


7 

0.1 

7.1 

8.25 

5.55 

8.25 

2 

78.00% 

0.04 0.78 

5.55 

13 

66.00% 

0.26 

0.66 


8 

0.2 

4 

9.9 

6.42 

9.9 

4 

86.00% 

0.08 0.86 

6.42 

6 

78.00% 

0.12 

0.78 


9 

0 

5 

11.55 

7.29 

11.55 

2 

90.00% 

0.04 0.9 

7.29 

7 

92.00% 

0.14 

0.92 


10 

6 

3.3 

13.2 

8.16 

13.2 

2 

94.00% 

0.04 0.94 

8.16 

3 

98.00% 

0.06 

0.98 


11 

2 

4.1 

14.85 

9.03 

14.85 

1 

96.00% 

0.02 0.96 

9.03 

0 

98.00% 

0 

0.98 


12 

16.5 

4.5 

16.5 

9.9 

16.5 

2 

100.00% 

0.04 1 

9.9 

1 100.00% 

0.02 1 



1.4 1.2 

2.5 3.4 


14.3 5.2 
1.6 6.8 


2.9 8.1 
11.9 4.8 


0.3 6.8 

6.4 7.7 

2.4 4.6 
3.2 5.1 

7.4 5.3 
11.6 4.2 

5.1 4.6 

8.5 3.2 

1.5 5.6 





A 

B C 

D 

E 

F 

G 

H 

1 

J 

K 

L 

M 

N 

0 

P 

1 

IAT 

ST MIN(IAT)= 

0 

BIN(IAT) 

BIN(ST) BIN(IAT) Frequency Cumulative % 

RF(IAT) 

CDF (IAT) 

BIN(ST) 

Frequency 

Cumulative % 

RF(ST) 

CDF(ST) 

2 

4.8 

5.5 MAX(IAT)= 

16.5 

0 

1.2 

0 

2 

4.00% 

0.04 

0.04 

1.2 

1 

2.00% 

0.02 

0.02 

3 

3.3 

5.4 MIN(ST)= 

1.2 

3.3 

2.94 

3.3 

22 

48.00% 

0.44 

0.48 

2.94 

3 

8.00% 

0.06 

0.08 

4 

2.8 

2.8 MAX(ST)= 

9.9 

6.6 

4.68 

6.6 

13 

74.00% 

0.26 

0.74 

4.68 

16 

40.00% 

0.32 

0.4 

5 

3.8 

2.7 


9.9 

6.42 

9.9 

6 

86.00% 

0.12 

0.86 

6.42 

19 

78.00% 

0.38 

0.78 

6 

0.4 

5.6 


13.2 

8.16 

13.2 

4 

94.00% 

0.08 

0.94 

8.16 

10 

98.00% 

0.2 

0.98 

7 

0.1 

7.1 


16.5 

9.9 

16.5 

3 

100.00% 

0.06 

1 

9.9 

1 

100.00% 

0.02 

1 

8 

0.2 

4 















9 

10 


5 

3.3 


15 

4 

5.3 

16 

14.3 

5.2 

17 

1.6 

6.8 

18 

5 

6.2 

19 

2.9 

8.1 

20 

11.9 

4.8 

21 

1.5 

5.8 

22 

7.1 

6.8 

23 

0.2 

4.9 

24 

3.1 

6.5 

25 

0.3 

6.8 

26 

6.4 

7.7 


Histogram 



□□ Frequency 
Cumulative % 


20.00% 

. 00 % 


Histogram 



120.00% 

100.00% 

80.00% 

60.00% 

40.00% 

20.00% 


3 Frequency 
- Cumulative % 
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i^Jliilt jj£j ajjaJI ol£l.*\,x>\l -2 


;dI£L^a1] (J 


Customer 

Number 

IAT 

Arrival 

Time 

ST 

Service 

Begin 

Service 

Ends 

Wait? 

Wait 

Time 

1 

4.8 

4.8 

5.5 

4.8 

10.3 

0 

o 

o 

2 

3.3 

8.1 

5.4 

10.3 

15.7 

1 

2.2 

3 

2.8 

10.9 

2.8 

15.7 

18.5 

1 

4.8 

4 

3.8 

14.7 

2.7 

18.5 

21.2 

1 

3.8 

5 

0.4 

15.1 

5.6 

21.2 

26.8 

1 

6.1 

6 

0.1 

15.2 

7.1 

26.8 

33.9 

1 

11.6 

7 

0.2 

15.4 

4.0 

33.9 

37.9 

1 

18.5 

8 

0.0 

15.4 

5.0 

37.9 

42.9 

1 

22.5 

9 

6.0 

21.4 

3.3 

42.9 

46.2 

1 

21.5 

10 

2.0 

23.4 

4.1 

46.2 

50.3 

1 

22.8 

11 

16.5 

39.9 

4.5 

50.3 

54.8 

1 

10.4 

12 

1.4 

41.3 

1.2 

54.8 

56.0 

1 

13.5 

13 

2.5 

43.8 

3.4 

56.0 

59.4 

1 

12.2 

14 

4.0 

47.8 

5.3 

59.4 

64.7 

1 

11.6 




15 

16 

\ 1 _ 

lj? 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 
28 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

Totals 


62.1 

63.7 

68.7 

71.6 

83.5 

85.0 

92.1 

92.3 

95.4 

95.7 

102.1 

104.5 

107.7 

115.1 

126.7 

131.8 
140.3 

141.8 

145.9 

155.5 

165.5 

168.2 

171.7 

174.9 

184.1 

186.7 

192.2 

203.0 

207.8 

213.9 

213.9 

215.5 

215.6 

231.1 

234.9 

243.6 


64.7 

69.9 

76.7 

82.9 

91.0 

95.8 
101.6 

108.4 

113.3 

119.8 
126.6 

134.3 

138.9 

144.0 

149.3 

153.5 

158.1 

161.3 

166.9 

169.5 

177.0 

181.1 

186.4 

193.4 
198.8 

203.4 

209.4 

213.7 

218.7 
223.1 

229.8 

239.7 

243.4 

247.8 
253.3 

256.9 


759.8 


69.9 

76.7 

82.9 

91.0 

95.8 
101.6 

108.4 

113.3 

119.8 
126.6 

134.3 

138.9 

144.0 

149.3 

153.5 

158.1 

161.3 

166.9 

169.5 

177.0 

181.1 

186.4 

193.4 
198.8 

203.4 

209.4 

213.7 

218.7 
223.1 

229.8 

239.7 

243.4 

247.8 
253.3 

256.9 
262.8 


0 . 982 =^- =^\U 

262.8 
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A 

B 

C 

D 

E 

F 

0 

1 

CDF(IAT) 

IAT 

CDF(ST)ST 

CUSTOMER# 

Arrival Time 

Sevice Time 

2 

0 

3 

0 

2 

1 

=VLOOKUP(RAND().$A$2:$B$5,2) 

=VLOOKUP(RAND(),$C$2:$D$5,2) 

3 

0.25 

4 

0.35 

3 

2 

=F2+VLOOKUP(RAND(),$A$2:$B$5.2) 

=VLOOKUP(RAND(),$C$2:$D$5,2) 

4 

0.65 

5 

0.6 

4 

3 

=F3+VLOOKUP(RAND(),$A$2:$B$5,2) 

=VLOOKUP(RAND(),$C$2:$D$5,2) 

5 

0.85 

6 

0.8 

5 

4 

=F4+VLOOKUP(RAND(),$A$2:$B$5.2) 

=VLOOKUP(RAND(),$C$2:$D$5,2) 

6 





5 

=F5+VLOOKUP(RAND(),$A$2:$B$5,2) 

=VLOOKUP(RAND(),$C$2:$D$5,2) 

7 





6 

=F6+VLOOKUP(RAND(),$A$2:$B$5,2) 

=VLOOKUP(RAND(),$C$2:$D$5,2) 

8 





7 

=F7+VLOOKUP(RAND(),$A$2:$B$5.2) 

=VLOOKUP(RAND(),$C$2:$D$5,2) 

9 

Total Service Time= 

=SUM(G2:G101) 



8 

=F8+VLOOKUP(RAND(),$A$2:$B$5,2) 

=VLOOKUP(RAND(),$C$2:$D$5,2) 

10 

Server Utilization 

=B9/MAX(F2:F1 01 ) 



9 

=F9+VLOOKUP(RAND(),$A$2:$B$5.2) 

=VLOOKUP(RAND(),$C$2:$D$5.2) 

11 

Total Waiting Time= 

=SUM(J2:J1 01) 



10 

=F10+VLOOKUP(RAND().$A$2:$B$5,2) 

=VLOOKUP(RAND(),$C$2:$D$5.2) 

12 

Number of Cus. Who Wait= 

=SUM(K2:K101) 



11 

=F1 1 +VLOOKUP(RAND(),$A$2:$B$5.2) 

=VLOOKUP(RAND(),$C$2:$D$5,2) 

13 

Average WT for who Wait= 

=B1 1/B12 



12 

=F1 2+VLOOKUP(RAND(),$A$2:$B$5.2) 

=VLOOKUP(RAND(),$C$2:$D$5.2) 

14 





13 

=F1 3+VLOOKUP(RAND().$A$2:$B$5.2) 

=VLOOKUP(RAND(),$C$2:$D$5.2) 



H 

1 

J 

K 

i 

Time of Service 

Exit Time 

Time in Q 

Wait? 

2 

=F2 

=F2+G2 

=H2-F2 

=IF(J2>0,1,0) 

3 

=1 F(F3>I2, F3, 12) 

=H3+G3 

=H3-F3 

=IF(J3>0,1,0) 

4 

=IF(F4>I3,F4,I3) 

=H4+G4 

=H4- F4 

=IF(J4>0,1,0) 

5 

=IF(F5>I4,F5,I4) 

=H5+G5 

=H5-F5 

=IF(J5>0,1,0) 

6 

=IF(F6>I5,F6,I5) 

=H6+G6 

=H6-F6 

=IF(J6>0,1,0) 

7 

=IF(F7>I6,F7,I6) 

=H7+G7 

=H7-F7 

=IF(J7>0,1,0) 

8 

=1 F(F8>I7, F8, 17) 

=H8+G8 

=H8-F8 

=IF(J8>0,1,0) 

9 

=IF(F9>I8,F9.I8) 

=H9+G9 

=H9-F9 

=IF(J9>0,1,0) 

10 

=IF(F10>I9,F10,I9) 

=H10+G10 

=H10-F10 

=1 F( J 1 0>0. 1 .0) 

11 

=IF(F1 1 >1 1 0, F1 1,110) 

=H1 1 +G1 1 

=H1 1-F1 1 

=1 F( J 1 1 >0,1,0) 

12 

=IF(F12>I1 1.F12.I1 1) 

=H1 2+G1 2 

=H12-F12 

=1 F( J 1 2>0. 1 .0) 

13 

=1 F(F 1 3>I1 2, FI 3, 11 2) 

=H1 3+G1 3 

=H1 3-F13 

=1 F( J 1 3>0. 1 .0) 

14 

=IF(F14>I1 3.F14.I1 3) 

=H14+G14 

=H14-F14 

=IF(J14>0.1 ,0) 
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A 

B 

C 

0 

E 

F 

G 

H 1 

j 

K 

L 

1 

CDF(IAT) 

IAT 

CDF(ST) 

ST 

CUSTOMER# 

Arrival Time 

Sevice Time 

Time of Service 

Exit Time 

Time in Q 

Wait? 

Util 

2 

0 

3 

0 

2 

1 

3 

2 

3 

5 

0 

0 

0.709 

3 

0.25 

4 

0.35 

3 

2 

6 

2 

6 

8 

0 

0 

0.719 

4 

0.65 

5 

0.6 

4 

3 

9 

5 

9 

14 

0 

0 

0.805 

5 

0.85 

6 

0.8 

5 

4 

13 

4 

14 

18 

1 

1 

0.774 

6 





5 

17 

3 

18 

21 

1 

1 

0.807 

7 





6 

21 

5 

21 

26 

0 

0 

0.797 

8 





7 

26 

5 

26 

31 

0 

0 

0.79 

9 

Total Service Time= 

327 



8 

30 

5 

31 

36 

1 

1 

0.788 

10 

Server Utilization= 

0.79562 



9 

35 

5 

36 

41 

1 

1 

0.746 

11 

Total Waiting Time= 

54 



10 

39 

4 

41 

45 

2 

1 

0.813 

12 

Number of Cus. Who 

33 



11 

45 

2 

45 

47 

0 

0 

0.759 

13 

Average WT for who 

1 .636364 



12 

49 

4 

49 

53 

0 

0 

0.784 

14 





13 

53 

2 

53 

55 

0 

0 

0.768 

15 





14 

56 

4 

56 

60 

0 

0 

0.755 

16 





15 

62 

5 

62 

67 

0 

0 

0.741 

17 





16 

67 

5 

67 

72 

0 

0 

0.713 

18 





17 

72 

2 

72 

74 

0 

0 

0.76 

19 





18 

76 

3 

76 

79 

0 

0 

0.757 

20 





19 

81 

3 

81 

84 

0 

0 

0.741 

21 





20 

84 

4 

84 

88 

0 

0 

0.771 

22 





21 

88 

4 

88 

92 

0 

0 

0.711 

23 





22 

94 

3 

94 

97 

0 

0 

0.756 

24 





23 

97 

2 

97 

99 

0 

0 

0.718 

25 





24 

100 

3 

100 

103 

0 

0 

0.794 

26 





25 

106 

2 

106 

108 

0 

0 

0.782 

27 





26 

110 

2 

110 

112 

0 

0 

0.747 

28 





27 

114 

2 

114 

116 

0 

0 

0.757 

29 





28 

118 

2 

118 

120 

0 

0 

0.838 

30 





29 

122 

5 

122 

127 

0 

0 

0.806 

31 





30 

126 

4 

127 

131 

1 

1 

0.831 

32 





31 

132 

2 

132 

134 

0 

0 

0.69 


388 


4. jjk i c 4 -aa3 3 1 iS^ 2 ^ (L) ^ ^ 9 -^-*-^ 

H 0 : Server Utilization = 0.75 
H x : Server Utilization ^ 0.75 


x TTtil -0.75 i,. 


_ ^Ulil 


4jl L_bal^Jj 4_l]lxil] (_£^)LiJLA]| J JoxjJ^IaII 


J W// 



A 

B 

C 

D 

E 

1 

Util 

Util Mean= 

=AVERAGE(A2:A32) 



2 

0.709 

Util StDev= 

=STDEV(A2:A32) 



3 

0.719 

T Caculated= 

=(C1-0.75)/C2 

P Value= 

=TDIST(C3,30,2) 

4 

0.805 

T Tabulated= 

=TINV(0.05,30) 



5 

0.774 





6 

0.807 





7 

0.797 





8 

0.79 





9 

0.788 





10 

0.746 





11 

0.813 





12 

0.759 





13 

0.784 





14 

0.768 





15 

0.755 





16 

0.741 





17 

0.713 





18 

0.76 





19 

0.757 





20 

0.741 





21 

0.771 





22 

0.711 





23 

0.756 





24 

0.718 





25 

0.794 





26 

0.782 





27 

0.747 





28 

0.757 





29 

0.838 





30 

0.806 





31 

0.831 





32 

0.69 
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A 

B 

C 

D 

E 

1 

Util 

Util Mean= 

0.765387097 



2 

0.709 

Util StDev= 

0.037299399 



3 

0.719 

T Caculated= 

0.412529349 

P Value= 

0.682884799 

4 

0.805 

T Tabulated= 

2.042270353 



5 

0.774 






0.05 j 0.68288 a. a {^W A_JL<u^.yi a.a m\\ Ljaji 
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/(*) = 


1 2x, 0 < x < 1 

I 0, otherwise 


F(x) = P(X <x) = \ X f(t)dt 
= f 2 1 dt -x 2 , 0 < x < 1 

J— oo 


F(*) = 


0, x < 0 

x 2 , 0<x<l 

1, x > 1 


Jl AjIa) 

XI' xi-v I 4il2£ aJIj aJ X 


jjlill XL .1^. 


L?' 


X, = F-'(R,) 


x,=jR, 


A321XI ijlA 6 ^aLolq 50 -1 


l$' R i □ 17(0,1) d 


Igjljjll (J J ^ ^Jj 5 > 


R 

X 

0.714465 

0.845260 

0.708959 

0.841997 

0.267740 

0.517436 

0.474856 

0.689098 

0.005750 

0.075830 

0.271049 

0.520623 

0.736142 

0.857987 

0.976983 

0.988425 

0.269966 

0.519583 

0.721422 

0.849366 

0.174332 

0.417530 

0.303994 

0.551357 

0.530758 

0.728531 

0.994646 

0.997320 

0.648218 

0.805120 

0.508599 

0.713161 

0.841944 

0.917575 

0.999339 

0.999670 

0.160562 

0.400701 
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0.378975 

0.615609 

0.699994 

0.836656 

0.038948 

0.197353 

0.257783 

0.507724 

0.979658 

0.989777 

0.931111 

0.964941 

0.339948 

0.583050 

0.220766 

0.469857 

0.221735 

0.470888 

0.646679 

0.804164 

0.406209 

0.637345 

0.183378 

0.428227 

0.931081 

0.964925 

0.360813 

0.600677 

0.418293 

0.646756 

0.022497 

0.149989 

0.383389 

0.619184 

0.863775 

0.929395 

0.396413 

0.629613 

0.363247 

0.602700 

0.774759 

0.880204 

0.944995 

0.972109 

0.345821 

0.588065 

0.543244 

0.737051 

0.596568 

0.772378 

0.559454 

0.747966 

0.103366 

0.321506 

0.879555 

0.937846 

0.383400 

0.619193 

0.531172 

0.728816 

0.103973 

0.322449 


( % — 0.05 K-S Test ^jLLalill cIjIj^LuIaII jn \ \ -2 

: Excel i> ^ 



A 

B 

C 

D 

E 

F 

G 

H 

1 

i 

X 

X(|) 

Order 

S 

F 

F-S 

|F-S| 

D= 

=MAX(G2:G51) 

2 

0.84526 

0.07583 

0 

=C2/50 

=(B2) A 2 

=E2-D2 

=ABS(F2) 

D(50,0.05)= 

=1.36/SQRT(50) 

3 

0.841997 

0.149989 

1 

=C3/50 

=(B3) B 2 

=E3-D3 

=ABS(F3) 



4 

0.517436 

0.197353 

2 

=C4/50 

=(B4) A 2 

=E4-D4 

=ABS(F4) 



5 

0.689098 

0.321506 

3 

=C5/50 

=(B5) A 2 

=E5-D5 

=ABS(F5) 




5 ^ 
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A 

B 

c 

D 

LL 

LU 

G H | i 

1 

X 

X(l) 

Order 

S 

F F-S 

|F-S| D= 0.071080256 

2 

0.84526 

0.07583 

0 

0 

1005750189 0.005750189 

3.005750189 D(50,0.05)= 0.192333044 

3 

0.841997 

0.149989 

1 

0.02 

0.0224967 0.0024967 

0.0024967 

4 

0.517436 

0.197353 

2 

0.04 

1038948207 -0.001051793 

3.001051793 

5 

0.689098 

0.321506 

3 

0.06 

3.103366108 0.043366108 

3.043366108 

6 

0.07583 

0.322449 

4 

0.08 

3.103973358 0.023973358 

3.023973358 


Aj 4_i*2a ji]| i _yak jiV J\ D < D 5q 0 05 j' 
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/LcaK, 

^4kxJl ^li-> yljl (V.vi\.^ 


( 1 SISIaa]| Jjjla) t>| '^, 1 241 

-a 1424/1423 J-uaitt jUiVI 

ciilc-L^i 3 

;A-4UM AiiuiVl yxAA l- iaI 

": JjVI Jt>Jt 

;^A A ■>■ a ■ *a 50 A A '•» j. i-bl f 1 1-iASfl ^jl c_iIj5 ^3 

3302111101001021303 

2001110011112324100 

110242121011 


.ALjLJI djliLnl] ^ n j-N.“'tl (1) 

"Ar. j 4 -v a , ^ ^3 Ajxila<all »l bA.Sfl ,3.3c. M ^jilLall ^jl f ' ■ l _ i“A ^3 _j£ii (S- 1 ) 

. A — 1 <y (j4_u:l ^Ic. CjULuII AjjJa^)i]| a3A I £3 jjJ 4j 

.t_il3£J\ Iaa (_£ ji.1 A^i*-a 50 ua'-c- EXCEL ^t. iVim b 


(D) J (C) J (B) J (A) 4 A^ J'j^ iAJiu .1 10 t>* t — '' J^JA^V' AAxia jlfbO 

_K tjjj (Jlj^ia: jLli^b A 1 u .'Nfl AjL^Ij O^Lal] L ^ ^ 1 l' A ^ L_llUa ^alS .A.-y 1-s.x^o JaSa l^-la ©A^.lj 

> 4j« £ a^}i]| ( ^jisj aJ i** 

A^i^x-sall AjL^VI ls^ UJ"^ U> J <&A^I j A_ilc. (JIj^aj (J£ <ji ^^ic. ( ) 

20 L_lll_ia]l 1.AA (JL<U^.J Aj jAlll ^Iw'UaiIj ^jA3 < AA1uj! J 0 cl)- 0 5 

^Ull (J jA^Jl ^3 L<^ ^Jb A.^k ClAjL^VI (ji 1 .aq'c» 


10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

JI>JI 

D 

B 

D 

c 

D 

B 

c 

A 

A 

B 

A-v w i ^.1| Ail ^Nfl 


. jl 200 (I) S jiill EXCEL f\^Lh (^) 

t A,Vuxli JO cl)- 0 6 A_^-l^_x-^ll AjL^VI ^Ac- IaI (s- 3 ) AC- 1 

L—lllUl IaA ^L^-J Aj^)Ja_l]| A.xijqll - 1 ^. jl ;c^ljL<a^lc. caIj^I Ajjbikj dAA (a) 
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>~L1aJI axaU, 

.^U.U.y.1 1 gli-> yljl 

( 1 SI£1aa]| jjjla) 241 S4L« 

■A 1423/1422 ^ISI LUill Ja^V' 

t ‘ il r-Lui 3 

;4-dUM AiiuiV) l-iaI 


:JjSn 


1^^31211 ^Jl ^'WNfl gbia jJl $4^)231 ^ 4li 


Daily Demand 

0 

1 

2 

3 

4 

Probability 

0.33 

0.25 

0.20 

0.12 

0.10 


i _ 4 b dl-la . j jl jj»a (_Jil Ail I2li ^abl AxJjoi (_J£ gbixdl I2 a ^j-a 2 jj ^ bl ^ a j 

■AaJ 2j2di Aj. djLnlL 2 j j A Al^j. vb Jjadi A nib ^\ .dl-li. J 10 

L_Akll £daj jja- (j* ^jJaLill (ja jll jAj) Lead Time L>* j .(•^■ 1 ?- jjj^ uj^j 

: J2iii Jbd^i tfy 


Lead Time (Days) 

1 

2 

3 

Probability 

0.3 

0.5 

0.2 


a*j 


J jj jA bl £3^)1 dbbla O-ii. J 12 ^^jlxbl 2 J . j ^ u 1 ^ (J _$l L>° 'bba 

A^joijj a j 4 li (jjiaJj (j-oij l$-i3 <2da> ^^ill ^LjVI A_id Aia. . 4 bill 12^3 ^jjLJ 6 bj-4 (^Lai 
_ljc.^±aal ^ 1^)231 A i^lbbl dl.ia^]| .3.3c. b ■ •■ ^Ilg ^ 2 s ^ 1 ^5 ^ ~~ * 4 b ^ 41 dl.ia. ^11 


JI>Jl 


: J'bll £jjj2ll {4n (jdjVl Jja. jlAa ^-dj ^Ida jbil dljbbb Lifetime “4^' i>j 


/(*) 


0.4e” 04 *, x > 0 
0, otherwise 

;Jbll Jc. L^ij Sba. A-b ji 1 000 EXCEL J MIN1TAB f'^db 

?dl jd 5 A*J (_)»<uiJ (_]l_5^ f-' ' ■ -dl jdll 2)' J 4dl ^aLo -4 

?A^5Ual 3x3 dll ^jd 6 J 3 (j^ (_1' 4 *-) r -' ' ‘ ^)dil 2)1 J 1 ^jALa -5 

.('.Ijl/dj ojlail o2a ^^Ic. Ajbi.^n) lildbj Jjg'- -5 
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.a = 0.05 ^2 -Luaj jIaJ ^ X- (J^ A. U^i^ill ^>±1^.1 
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Aiil fut j 


Ji JJLXJ 1 I Ajt^bv 

CllllLxll ^au-aa 

( 1 Sl£UJl ^ jL ) c^j 241 Si -* 
-* 1424/1423 JjVl ^1 

ciil&Loj 3 


; A - j]Ull AilmSH ^ Lxa ^. laaj 


: JjSfl Jljgjl 


:JUll jjjjLa 1 — QjE . M ) 4 _laij ^ gi ] (_ Jj-aj AjlIx^a ^JaS 


Time Between Arrivals 

Probability 

0 

0.23 

1 

0.37 

2 

0.28 

3 

0.12 


.^laJlj (jijjj CjISjV^ 4 J 1 (jJJ ^jL-u!Lall (j^>x!L-aj L-blijll C* lljbc. 

jJia J .^-La 1 0 *- frjlxi (j-o ^Uaill Ajj-lJ dl£l^-a (I 

,>Ua ll ^Jakllj £_Laa]l ^-La^J t, — QjlxMl ^j^jUa ^ ^UajjV^ -1 

. j^jUall Jjla ^g-^aai -3 *- A_Iakj J) (jAj L_a2x!ill 4-lbiC. -2 


3 j 2 j 1 Ls^ s-ijlbJl j^S . 






.aLLJI SjmIIj 


:^l Jl>jl 


;( K-S Test) jlf&j ^EVnij AJliill Abji j2ic. (S 


0.0930 

0.9542 

0.0824 

0.9011 

0.0988 

0.9203 

0.3435 

0.0465 

0.0366 
0 . 1155 
0.2112 

0.0689 

0.5087 

0.2400 

0.3676 

0.5310 

0.7177 

0.3506 

0.3827 

0.6749 

0.7549 


Runs Up and j a; j?Jl jlfbJ aLLuJI ^IS jVI <p'j2io jiLkl EXCEL U o^lou> (l_j 

.Runs Down Test 

(jjljj j Jaj-u jla jli Ajhbbl CpljAAia.'l ^alajVi (j-« AjuIjIo ^gi (_£^2kil ^glfUl JUxll jA £/ < jl lUa^a E) ;4ia^La 

a (jli N > 20 Eli TV ^- 4 ^ // = , o — ejlijUiE (Jaaj a 

3 * 90 

■ N( Ma ,*>) &. jjj 4jj^ 4 1 uj& 
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4£-Lu4 2 ^1 


CllLlLixll Cj g-lx^o^kV I ^ajai2 

fjJJUjK 

L*11a]I AjL-aL^. 

-a 1424/1423 J jVi cUill JL^' jW^! 
^ 1 dl^L^dll l 3 ^)^ ) 1 “ 24 1 


^Jl ^jjlj^ll (jx^oj #c jibjll L_llla]| (Jjx^Q jJj 4jS cljlillall 4_n]j ^Ac. ^axia-a 

;<2Ui]| ^jAjLo 4_Lo^l £jj^J u*i^k 

;J^>jll (jjjU <lajl £l jjJ JjA^. 


IAT 

(Minutes) 

Probability 

1 

0.25 

2 

0.40 

3 

0.20 

4 

0.15 


^jllaVlV 1 ^j^jLla (J ^Ja ^ Uxi^k *La.w\' (JjXoliaJ £JJJ 
*4 (J-® (Jsl ^j^jLLall (J jh jl£ lij (JjJl^. 


Service Time 
(Minutes) 

Probability 

4 

0.35 

5 

0.25 

6 

0.20 

7 

0.20 


;4 ji (j-a j^jUall (J^Ja <jl£ lil A-oA^Jl A_L<a^i (Jj- 


Service Time 
(Minutes) 

Probability 

2 

0.30 

3 

0.28 

4 

0.25 

5 

0.17 
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:JjSH 

^ i ^3'j 4_l]lx3 .1^. jlj -U^j 20 “ba-^ s-l^Jjl jaUaJI I^A IjjAi l _ s ^l^ 

.jU^V' ^j-a^) Jajgj^La^ 


r^l^l Jt>Jt 

.^ UVill e.bS/1 jjjljjILs .UJO 200 ol£l_i^i] Excel j».i=kiuJ 
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J \i\ All! ^UUdJ 


CjI&Luj 3 


CjLiLixJI Cj ^2^Jj g-lx^o^kV 1 ^»jai2 


-a 1422/1421 cUill jUi^VI 

^ \ ftl ^1 -v *>\\ Ja ^ C* 24 1 


^jUjl <11^1 ^Loa. ^ 


;cJjVI (Jlj^l 

• J ^Jaxj 2)^*^ (Ji J ^ cj'O 


Time Between Arrivals 
(Minutes) 

Probability 

1 

0.23 

2 

0.37 

3 

0.28 

4 

0.12 


# U^jj 50 (Jj j - £a j -2j (I) 

.AiljuJl 6^)Salt 2)^^ ^l_2) 

J jA^Jl ^3 ftl.J-ia.xll A-La^VI £-<* ^ O &AfcLaLo]t ^ 4-4 -gJ)^^ (J^ i^2ll ^>±lki (^) 

(^3.0.05 = 7.81) .a = 0.05 ^.(E^i^t) 

i^iini ji>j' 

(^)^“’.' '^j!-iili ^jj^Lilj ^jLaull ! jiil) ;aJH 1I ^la^jbU 


0.25 0.01 0.93 0.70 0.66 0.74 0.79 0.47 0.68 0.18 0.88 0.07 0.99 0.51 0.04 0.01 

0.43 0.60 0.59 0.55 0.64 0.10 0.61 0.22 0.85 0.42 0.01 0.98 0.05 0.20 0.11 0.23 

0.68 0.41 0.96 0.48 0.11 0.59 0.11 0.10 

^lijVI «2a diil£ 13) Laj3 jL£ii.y jia]| c \<\j jjs Runs Test jUS*.] (!) 

2~». _4_jjI jjic. 

1 

,cr;= — — -,4, =- 

2/?^ (27/jW, -N) 

A 2 (A-1) 


_2n l n 2 1 2 _2n x n 2 {2n x n 2 -N) v _ b -{2n l n 2 /N)-l/2 

Mb ~^T + 2 ,CTb ~ N 2 Jn - 1) ’ °~“ ~ 


a = 0.05, z 0025 = l.96 
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3 -J «a!j AijLudlt AjjI ^ jaixll (JjVI ^)iajalll ^l.W'Ui.llj ^L_J^ 

:U\^\ ^jjjSll 


n*)= 


0, 

X< 0 

x 1 

0 < X < 1 

2 

j ( 2 “ x ) 2 

1 < x < 2 

2 

1, 

x > 2 


;djiiai JlyJI 

Cil jj*l« 8 -5 -^j Acceptance-Rejection Technique u^jl' j J “^j^ 3 

f ^uh ) . (g -02 = 0.8187) 71 = 0.2 Poisson Variates £-0>i V 1 ' j-^- 

Cjjlj)J-a^ AjjI 

.P = 1 j n = 0 : 1 ojJai-1' 

. P X i? n+1 -J P J-^j R n+l aJj :2 

Xj ^jj 4-JL^Jl yi VJj TV = Yl AlJlic. _p < dul£ lil ;3 0 

2 & 


401 



.-1U11 a_zaL 


^l^.^)ll ^j>a^.^)]l *0j| ^sjuaJ 


-* 1424/1423 lM <^JI j^V' 

(2 Sl£U-«) diau 342 SjLJ! 

ljIpLu4 3 


;A^]U]t Allu^Vl L5 ig> L-i^j 


:JjSn 


Space STORAGE 3 

-k 


-k 

* 


Lost 

•k 

* 

* 


Model Segment 1 


GENERATE 

( Exponential 

(1,0,500) 

TRANSFER 

Both, , Lost 


ENTER 

Space 


SEIZE 

Wash 


LEAVE 

Space 


ADVANCE 

( Exponential 

(1,0,400) 

RELEASE 

Wash 


TERMINATE 



Model 

Segment 2 


GENERATE 

48000 



TERMINATE 1 


cJ-ac. cJ^ 


-sailJb 


r^lait Jt>Jt 


:GPSS 

»J ^jLuJl g-ab^ill ^j^Aa 

t ^Ua ill ^ijl^Aa ^jc. CLlbb^^J -J 

# ^UaJlj 4-bj'j ^Lkilb jjill jj -2 

.Lost ^b j^aj (J - 1 ^- -3 

^^bbll ^)j^)iill ^joi 3 j £ilal j ”4 
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^jolI 

^UIa. 7.11 ft -'^ 

.-lull a_zaU 

.a 1424/1423 ^1*21! j^V) 

ljIpLuj 3 2p 0"^ (2 SlSl^-4) Ci^j 342 S jLaII 

: GPSS ^t.^udb 4JU1 1 Aliu^V) *A 

:JjVl Jlj^l 

(j^^)j_) ^IIiaII jj (jA (j jc. ^jIjaII .1^.1 Jl (Jj-aj 

JI gl.Wlj ^>^.11 Ojj* x^O (^jixjlll ^JA JjVI ^pll (A_dajVI ^ jld J (J^l*^ Jj ^jijaill L_l^-Ui]^ 

L>* cJ^ J! ^>^.11 D^iJ^ ^^illj L QJx ^0^)11 (j-GJ ^jj l.g.^xxil -1^.1 J ^InS (J3dO 

A,qx.rO^)i l^-Ai 2p"3l ^ 1 UxiJ ^C-Jjjj-a^ll j ^Jl Ia^)Jo4 c1POJ,3^ 

I^JUill (J u*i^k A,qVi-s.A A_1 a^I L5^J A qVi-vA 


4 i '0...tl 



Q^) l3t,x^O 

390 + 60 

130 + 30 

^AAlSJi^iJjj— a ^ll ^^^l 

45 + 12 

30 + 7 

(Ad3J^C_fl_lj-a^i] C lauJl 

3 

6 

A-^HaII ^J^)£lll A_da^)l 

18 + 4 

12 + 2 

^A£.Luj^^j^)£i]| 2p i ^3 

35 + 10 

20 + 5 

^Ad3^dLb-a^)]| ( lauJl 2P_3 


(jl Ia£ # l^_A^L^J L_bujLLo ^Ha C. 9 U^J l^lliA ^jlS lit V) ^Ll4-<Jl (J^.1^ Jl L—L^joijV A_uLai]l 


.1^-1 A-^.Ha ^)ia^]l j (J-a (J^ (jl^ 1^1 Vj 4-l^JoijV ^P^l ^>^-11 

'+\ UoU <,bVI ^.Ja^ -l^.jlj Jl^.1 j ^ ^jujI &A<i] ^Ll1a 1| ^aliaJ (JaC- 

;^l Jl>Jt 

^Jl ^jjlj^ll (Jx^-aj .-^-1 J l. UxiL^aj £jLja2l C_a3^l CIjI^Laa 3 (j- 0 AJIaj (J^a 

aAjuj »dlj (j^j^ll u! j j - £a j «^c- 90 ^* >Ltt ^I aj LlJ A£.^^a ^jjjIa ^2aJj (J^-all 

^-|^3 ^iallJJ Ai jl (J^.a\ 1 ^plitJ (j^J^ll Ul^ ^Ajoj ^ J ^a^C. A_ld AAjuj 20 (2) -0 A_a 

:L PU1I (JjA^JI iu^ ^i^l jI^jLola ^1\ Aj^jj Ji5 0.55 cJI-^^W <! ^ juj 


jLo^ll Di^kLsJl Clll^. ^ll ^JiC. 

^)1_uaa]I ^3 ^jj)xxn\l l}aJ) 

jLa^]l JUu^j 

jLaaII 

3 + 1 

^ 120 + 60 

0.75 

1 

4 + 1 

150 + 30 

0.55 

2 

5 + 1 

120 + 45 

0.82 

3 


# (J^j-£3^]| Ajjljl C.^ Uxi^k ^)^jl_La ^)iallJJj C > Uxil.^xall A-LakJ ^ I (J^JxxMl ^j-<a ^l^JjVI 

JiJlC. 2)^^^ 1'$'^ L5 ^^ J AjJai^-xJl ^jLjaJl ( _jJox J Aj ^—3^) L—bojL^ill aJoSJ -lie. 

^1 CjIa^. jll Juajjtj (j^_) Aa^U^ll . 0.25 ^l«^ ^1 2)-^ 2 + 1 


# ^plJuj aAjuJI (J^j^l p-jL^^Jl £-3-^ <^^2 jI JbU jljJ 3 jA J I^jI^ajj 

^jj211l ^jjlj^ll JiJlC. -Lajuj^lxa JL^.jlj Clllx-Loj 3 (2^*^! ^ ^ C* -^-Ij ^^+^1 ^Ua ill I^A 
i^)J2 ^jujIaII jibjU ^alialllj dl j)^>xall (J (J^x>ll j_j^lc- 

J^ill ^La ^jl c.^ i~n i aJI JIqVI (J^I-uJl ^aLo l_lujI_^-a]| j (J^LaJI aJIxs 

? UJ^J L?' L5^ 
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Aiil 


tili-all 4jt-al^. 
CjluLutJl O. j^_ z. .-.1 ■ VI ^ .. a 

( 2 slSU-ll jjL) CLI^J 342 SjU 
-» 1424/1423 

C-.llc.Lm 3 QaQll 


;A t 4111I AlxmSn Lj ylc. uia>j 


:JjSfl Jl>-4l 

(LSa 3 jLLkj) ;4ju 11 COMMANDS j-l jVI cU- ^ j2;i (i 


1- Seats 

STORAGE 

10 

2- TimelnSys TABLE 

Ml, 5, 10, 20 

3- Delay 

VARIABLE 

RN101O+5O 

4- InterAT 

FUNCTION 

RN1 , D7 

\ 
\ — 1 

LO 

O 

o 

o 

18, 3/. 34, 4/. 1 

56, 6/. 85, 7/1. 0,8 

(JaSa 3 jlikl) BLOCKS cU- (cj 

1- 

GENERATE 

Exponential (1,0,3) ) 

2- 

ADVANCE 

PI 

3- 

TABULATE 

TimelnSys 

4- 

TEST GE 

X$Seats, P$Delay 

5- 

SAVEVALUE 

Seats- , P$Delay 

J|>41 

3 jU=J) 4la!l4l i__Jl jlll (S 

1- GENERATE 

2- QUEUE 

3- RELEASE 

4- LEAVE 

5- ADVANCE 

6- TRANSFER 

if TRANSFER cJUll MODES jl>i t> uUj 4» j£ii (cj 
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c-aI 

:&S&\ Jl>mll 

^Jjjjll l^J (j^t-a Ada^W 1 — Qjfe-Ml <hl ) (_Jj-aJ AjlIx^a ^Ja3 


Time Between Arrivals 

Probability 

0 

0.23 

1 

0.37 

2 

0.28 

3 

0.12 


. 0.1 L £^)Ex-g 0.5 IgJ A-La^l (. — Qjlxlll Claljl^c. 

.Jitidb ^ISj cAs jVI 

J-^J . 4 *ja 3 1 00 L \)\ * '' ) L> *l$ 3 iy 1 ^5^ fUaill Sl£la-a (_£ j*. \ EXCEL Q 

t >lx3 dj^jJa’l ll ^-Laillj ^iaall ^iAaJ (. — S-lixllJl ^j^jUa ^5 ^Uaj-lVl Ada^l Ja^-u^lLa - { 

l qjlxi A_L^j Jl ^Uaj C-I^ J ^ <j'x"i'l 4 _iLiC. 4 _i 3 lx 3 -2 
e ^)^jUaU (J^ia -3 

3 .J 2 _9 1 (^5^ t-a£ L— j^Ua^all AjLLudl filial I ^3 La£ ©l£L^all GPSS ^E , v*u.jIj ^l_j 


# cilEl 3a3a~s..a ^g-laxJ ^1231 jLSll .CjI jUaill AJaa^a ^la 2>° ^v^ll cJli3 ^a, W’ uai'i CjIWIajj 5 tijoJ 


Station 



Weighing, 



Loading 

Scale 


Loader 

Queue 

Queue 



6(j jjJ ^£b3 (jjj L iluflj ^gi) Aj^Luiil C^J^adj QxJj .1^.1 i^J-Q Qa.lj L ikaj QjZ (Ja^J Ai^.Lud (j£ 

dll jUaMl A,3a^v.a A_i^.LuiJl tAjLiSQ 2 i 1 (j^J* J joU (j^-d3l Aij-ajl (j-a Al^.^)3l (j-a^ 

LjjUjlll 2>Oj UJj3l CllSjlj dlls jl ClllxJ^^J e A_lAj D^)-a Aij-a^)l Q^jjUj Ig.jWxAi 

•<2Ull Jjl-lsJl ^ SUax-a Clll 'jDaftll A.3a*v.a ^Jl j 2)-° *^^x3l j 

.(JJ^aail ‘LLajl cJj-^ -1 


Loading Time 

Probability 

5 

0.3 
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.ujj^ J -2 


10 

0.5 

15 

0.2 


Weighing Time 

Probability 

12 

0.7 

16 

0.3 


^Jl L_jU 131 A-La^l -3 


Travel Time 

Probability 

40 

0.4 

60 

0.3 

80 

0.2 

100 

0.1 


#( jjjiiLi\j qx ujj cjis jV' 

.A-i^Ljj (j£] aA^.j 100 Jl^V GPSS SI£Ia-a1I ^*1^3 

• LU^ L ku-ajj (jjkJuoll Aij^ajl <j-a (j£ <21x3 -j 
. j^jUa (Jf£ ^ _jUa.uVI (j-a j -2 
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; JUll jVill Jo J jjjilj AjjLoi^ J C J1 Jlall Aj>nl jLxJ -Ij.Wi (1 

tA-<u3 IJ ^_)J j^^^-VI J A_a_i 3 jjl^JI fiiA Jl^. 1 jjl^^. l,g,q\*s l_jI ^jI Aj!)\j (J^LuAaI! ^Jc. 

a jjljl Ai^)x-<J A. ill jl a J n\l l_jI ^jVI g^A .1^.1 J n^l jjLaiLi]| j* ^ lU^j 

^aJiLo (jLudJ cA_a_ 13 djli ^)JC. &JL^. L5^ (_£^>^VI <*J ,^Vl -1^.1 A^jLuia]| ^a^A 

l_jJI j^.n-^Yi j (JjJ g J u*n j (Jl^jiLajJj AjI^) jl^ J ^jLujIaII ^Jj^ll 

. JJ ^Jl j^-VI 

V^kVI c_jIjJ| j)\, \\ ^ j j AjJ \\x') ^jLolIaII ^Jo ^ (Ja (Jlj^iuJl 

; Jlllll ciAa J lixjJI qISI^xm jJ_uJI JhJI ^Ic- 1-^1 £l£l^.x>ll l^jLklLjd-o 
Ailj \ ^a3_j L_jl J''^ j L<u!ji AjI 500 \*\W AJ lijLailxi jl ^pajiiJ ^1 

L_jb J c_kLk j Jj .33 A.xjl ajjl jl C* ulo lili ^AjIlLiII l_jI jjVI -3gJ £c!a 3 ajLnJ jjxjV 

?A-<ua]| a jjlJI ^LualcJl ^lj^j Clil^JI j-<a ^3 tA, JII A_jI.3j Aio (Jl.^^VI o^^-A ^Vl Cy* 
l_jLJI L<uI.3 ) a^jl gJiA <^3 t<_£^)^.l £^)-a 500 g^uj ^jLuxLaII liA jl jii_J ^l_j 

jjc. ajjl^. ^ ^_JI C JJ G.3ALiu> -^u cjLII Jl ja*A ^ 4jI Jl J 1 ^3j 
AjIaj Me. jLu^yi ij l_jI jJ^I (j-^ ^-i^A L^l UJ^ A.^jqll o^jUJI J C‘ \a\c. lili < A^jj 

?A,x>}qll d^jIJI ^jLolIaII ^A^)A ^I^JI (J -0 t A. ja III 

?(JjVI ^1^)1. n ^k I jjjjej clli>a lUo lil (Jxilboj Clij£ liLa I^jLolLo Clii£ lil 


^ji_nial| 2^iij Cjj -^_uj A^^uJ C1iI±ujL^JI (Jj^ ^J- l ij^ L^^)J^I S-^^l (2 

(JUj 4500 cjLiujIajI d^a ciu ^ .75 (ij J c_il^pj]j 350 jJ 

c.lujL^. Js cJl^) 4 _j AjJa (JUj 375 a^^joJI l <a\^"n .(Jl^) 8625 Ja^a ^ jl Jj 
^jfQ^ ^ j LoJlic. L_LujL^. 1000 A-ulJa A^^)juJ| ^jJaj (JS ^aJ 2 Ojj^JI lIJ 2 

l^I J Jil ci3Lniia]l jl L pal jjs) Jo 100 JV jjil ^aJ J (Jjjp^l 

^3 (Jx^a^ ^-uj^I ^-l Ax^ jjJa ^-21 dj\.)lU-a\l jl L<a£ A-uiSLIa C1jI£^)aIo Jl.x^ol Jllij 

. JU1I jJJl ^A J 

# jj!L<iJili]| j n Uxill <£^Ji]| ^Ij^)I dI£U^J| ^I.I'VuxAj (^1 
Order quantity ^^Ikll Aj^£ j Reorder point 4-^ j' o ^ j^' (‘-rJ 

JvJl L_lLLall A_L<a£ ^j-alSjLj jkj C_fl ^juj L_llia]| A2a3J ^3 100 l)^ lAJJl^j ( J!1 a1I 
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^lj^)l -Iojuj jllA ^.hx'\ lJj^joj L_lilall A-1 a£ j L_llLall A_La3J ^)A A±i£^)j .100 


•U^' 


Jisll 


(J£ gcAllui (jddi ^jc. j Tnll (J Aj^S^jaII ^1 ^joj^U ^AiAllli Ajodajja ^jjAa ^3 

^.aJ^xII j (_£ ^)X.>.st\\ ^A_lll ^jjdd jJJIaII ^IS dl .2004 AiuJl (J^ld ^^I1 a]1 ^LaSI ^ja ^ja£ 

^^)3t,x.roll )U )4l (JJJ ^aJl C1 jV^*a (jlj ,vi*i». j Aj| Ia£ # ^ja3 (J Sil (JA.^U Aj£aa11 


^Ull (J jJl^Jl ^3 A,x/r\L ^jjAaII Clli^J^j # da ^3 JIa^VI l^J ^A-laJtJl j 


^AiJl (J^xa 



jJ^Vt 

jij-a'V' 

Jbjlb 2003 


10% 

2% 

6342213 

dil jj'VI 

5% 

-4% 

1203231 

^jljl^Jl CjIa jIIa 

6% 

-2% 

4367342 


8% 

-1% 

3543532 

Adalj^)]i dalAjlilA 

15% 

4% 

4342132 



500 .2004 ^*^11 ^IxlJ ^1^11 (J^^ll ^3 qI£1^.a 11 ^(.idLuAj 

•^Jliill ^ *&^}a 

.2004 ^-*-5 ^SjSa]| (Jddl jSjaa Jajuj jdJ 95% uj^ (1 

®4jj 5% c> j^' 2004 4iu ^jKJl cJ^-4' uj5j j' y o ■** j^' yr*^ 1 *- . (<_ i 

V^L2l ^l*Jl ^jc. A_k. 


c <aKTi < A-3^)iil JU) 400 as^c. 100 dj^Ulxl] Ail_Lja]l (j^ii (4 

Aj3 ^)^.lj ^^Jl Ail. )x^Q tL_ljl ajlajj^ Ac. ^iLo L-flJ^l, A3^)xl] (JL^) 100 (JjdAll 

2ldl lil t j)'x^o) j) u>ill jl 5% (J-aI^.1 ^ja aJ^ 43 ijS] .AS^xll 

j Ji^j^A J)> aJISII C fl-idal! A-llc- fi^)C.LuJl JlJlC. ^JA ^)j£l dal J)j-N.^k 

JjjnAll Ig.Wqn ^jl ^£aj ^1\ daljj^JI 2)2 l^. # (JL; 750 Alfo. 1 ajC'Li ^>jV 

# o2ldlj ^^Laa (J£l qI£1^.a\ 1 ^jl^)£j 500 A’Uxil #( ^a^ 2| A-^J^j -LajujjllA ^h>J 
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(j-o (j) A^jLuJI . JLJI ^j-a lx(lx> ^.K'iui'l Jjliall ^ic. CllV^bLbl 21^.1 (5 

(jl j .^2 L^j) La£ ^ 20 % j $- 2^1 2 p» 80 % cJ^A s-MI q* Ig . ^ l Aj 

JU.jll tjj* 40 % j (J 22 I o - 0 cj^A ^Luiill 70 % 

£±L g.Lui \W A. jJ-iat j (J? '^ ^IiaM (jl ^j^Sll A^jLuJI ^j-a Ljajl i (jj)\a.q j (^jjill 

5UJ 2 £fy Jk-j^ kli Jk; 3 LSjk*-* l - i 'j i kj Jk) 20 2 =^j1*j yr^k £Jj.k 
C5^) 10 (J^ (^g-jaxJ AJ ^jujIaII <jl l‘* i^\c. lit) .JL; 2 (_£jb*-a kbl^ajlj J2) 10 -lajujj!L<iJ ^jt-nJa 
( # Jji* 200 *^*1 & j 2 j C 5 ^) (^jJI) (JLal^yi i_y^ Vj>i« 15 


A^ j)^-^ (JjjLuiLbl (jl 2 bu n (jj)jbll ^j^Iuj ?f AJjix-o A^jLm-a (6 

ljJ-9 A.^ i^x^i Lg-la A,b‘i~\.x> CibLJ £J^)I ^j-o A b c£ ^-l^xil 6JC- A-ilc. 

(Jx*oJ Iji£a j ^Jbll JI>J1 cJ^-U Ajb A,^k j^kx^o AjL^b ^ (Jlj^uJl ^Ic. ^jLol1a]| L_)L^.I 

^Lblbl J J A,^. j^kx^oll AjL^VI (JIj^uj AjUjII AjL^VI (jl ^Ic. (JIj^uj 

^gj^i Vlj^j \fo blbA (jl^ bjj (JLaH^y 1 (_ < >jb_u AjjI^xIuc. Ai^laj Aju^VI djbl^VI Jb^j 

■ jjj^^ J^' (3jl jaa -b 500 U^ O -0 (j^baiLbl A^joij .W jl (\ 

0* 1 AjjI^xIc. <bj^)haJ ^}^V (JIjA 3 Cy* A.^ J^x^lll AjL^VI dlA£ Ihl ^L_J 

(^LujIa 500 u^ cl) -0 A^b .w jl (Ji^^yi ^piLuj aju^)VI i -- 3 2L^.vi 

^j-<j kj^bobbl A-lxb j ^jjJ^itlll lAJlAbjjj ba£ M (jj)jLaH ^J^J-uj ^j>a ,f AAbu-c 

.uj^' uj^j^ 500 u^? 


J (C) j (B) j (A) ^ 21^.1 4 ^ (3 caJIxxjI 10 c> Cj| jUl^VI jb!^! (7 

;AJU1I Aij^)ia]lj A.\ux>Vl AjL^.Ij fi^Lbl L_1C. jJjolxj L_lll_la ^alS t A,"\.)"\.x^ _LaS^ l.^.b aJl^.lj (D) 

.(D) j (C) j^' Vj j (B) j (A) oA^VI jbj H cr^J^ (Vjl 

AjUVI ^jb^.1 H l^|2 (jjjjL^yi oA^klj ^)1,’A j Aioxll (A^^ 


; <*11211 JSiM Jd .(D) jl (B) J^l vij (c) jl (A) 
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H (A) 



H (A & B) 



T (C & D) 



T (B) 


H (C) 


T (D) 


4,-^j^n-ill 4_jk.^M (JjiLoiI Jc. (jj^J (jij iii.la.lj ka2lc- AjIc- (JIjjoj (_J£ jjl (jlaj3 ( _ s k (3) 

ljlj£j 200 ' ^ ^ L_JLLa]| I2& ^Laj 2' ■ a " w ' okl ^ Al j _4+L4 JO k 4 5 ^^k 

: JU1I Jj^Jl k£ ^ S^.k ' cikU^I ji Uk 


10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

JI>JI 

D 

B 

D 

c 

D 

B 

c 

A 

A 

B 

4 •*. w ■ kt 4 -lla^n 


4 k .3 IQ k 4 6 <_gk. 4 ^ ^ (jAk ^k ^La2l (jk 151 (3^ ojk .ic-l 


:GPSS Jt>4l (> 

Jlj^t 

jlaS jjSjj j g.ln-4' (^i .la Jj _l£li]jAa ^jil (j- 0 (jA" J ^Jj' 4 ^ -lk J) (_Jj-oj 

J) ^HaJj ^aaaJI ojjj >^a 2>kill 2>° (JjVI ^ jill (<ij^aj^M ^ jla j (Jal.i Jl jjkill i-Lak^ 

ik 4 (J^ J) J'iaij ^aall OJJJ^ ^liiH ^jill J ^-k-ajll 2>°J Jj IgQ^-k .la I j jJa3 Jjjjj 
4kiajl ^S l£2]j»aa ^jij ^ ^ ^ i i2llal i # .* klj-aJI k°J lA jjai] 


j^Jlkl J j.la]| L . 4 qV', 4. ^ 4j-ajl 4_akaxs 


4 i <a. oil £^jj 


"J.J 

6_jjlxjb*a 


390 + 60 

130 + 30 

^ll jkjLa 4_la^i 

45 + 12 

30 + 7 

C lauJl 

3 

6 

A-^.UL<i]l 4_L-a^)l kkC- 
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18 + 4 

12 + 2 


35 + 10 

20 + 5 

^A^J3^c_jLU-a^)]| ( lauJl 


(jiuJl (jl L_ball_L<J ^UL<i C. ^U/IJ C^lLiA (jl£ lit VI frllLall lI^I*^ C_1^-JojjV A_uLuJ| 

,l$J ^)Iaa]l (J-a (-1^ u 1 ^ 1^) Vj 4-l^JoijV ^l^Jl ^>^-11 (j-a 

'+\ \^\W ^.IjiVI .l^jlj Jl^.1 J ^ ^ijail ^LlIaII ^aliaJ (J-aC- 
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:GPSS 


^]| (Jx^Oj ..1^.! J L_LujL^A J ^jLjaill C__a3^| Clll^jLalA 3 cl)- 0 UJ^ J l»,x^O Alii ci^-0 

aAjuj jl^Ij 2)^3^ 3 y~^ j ^ic- .4-33 90 ^* >Lt< 3 ^ L^4 a^2^-° Cj^ L® a_1a23 lS^- 0 " 

^4 ^3 ^iajjj .A3 jt ^pliu jjjjll jli AAjoj J j ^a-AC- Aluj 20 O -0 4-A 

Uxi^k ^^joLlll ^)j£kl jI^Lola ^Jl Aj^JJ .A3 ^aJ 0.55 ^AjuJ 


^LuiaII ^3 £12^.1-41 ciil^. ^ll .a.ac. 

^jLuiaII 2)-^3 

^)Loia]| JLu^j 

^LjoiaI! 

3 + 1 

120 + 60 

0.75 

1 

4 + 1 

^ 150 + 30 

0.55 

2 

5 + 1 

^ 120 + 45 

0.82 

3 


Aj^ljl ^ Uxi^k ^)^jl_La ^3 ^))Vnjj L—bajL^Jl A_Lak2 2)^3^ ^ ) (3j) XAl Cy* C-l^AjVI -A^C- 

.A.AC- 2)^3^ ^)ll^J .A3 J AjJai^-xJl £jLjaJl jiax J Aj L_ A^. jJ L-LujL^JI A_LaSJ JUC. 

Aj_jJ ^lilt CjI-A^. jll .A.AC. ^^Ic. .AaJxj jjjJ (J^ A^ujI^aII cj'O • 0.25 djlA^. j\\ 2±1 

# ^liuj aAjuJI dl^pj ^3.A ^.I^jjI 3«^j 3^ u'i 5 3 3^ J 

2^^111 2pW3^ CjIc-Luj 8 3-°*-^ ^ y. ^'' 2 ) ^ .a^.Ij ^ £*aa] ^aUaJI I.aa ^£L^. 

4^jj3 2 pW 3^ ^Lb2lj cij 2 j-°3 J j-a^ .3^^ ^ y cjj*^ 3^--°" j^plc. 

L_L^.l_x-a fi^)3 2)1 ( ». 2 > ) cJ-l^VI 3^-udll .A.AC. ^bL<i L_LujL^a11 j J^LaJl A-Jl*^ 

?UjO l$' 
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;GPSS ^.iklUj Jt>4l (> 

L y = & UK .aA2>.j7V^io,4) £f4 U“-* ^4 U 1 ^' l3J^' ^ 

aa*J a^^UI 4 \ 41-. ^ ' _W ^tl lh.U (jls aA^j 30 jjc. aUI Iaa (j- 0 (jjU^ 41 

AAllla (_^l _AjjUlLo <C-jj-a ^IaI 10 J 6 (jAJ 4 aUj Bj^3 ^ (_KUI (Jj-all j^aII J oA^.j 100 

_Uij l^J yJIK Ljjj*~* 

jjj'* 4\ l _g$ CaIa^. AAc- j aA 4 _lo jJI diUnUl ;4 ajIjU*JI djI^axlLall A^ jl 
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:GPSS ^jUjl 

(J J J - a La 2)^3 t^Ual au .1^.1 j ^j^jUa ^ J A^ AjU^)juJ1 *La.w\l ^a.J-axt 

A£-^)juj j ^)3£l j jibjll L_fl j^t-a Aa^. 1 ^Cr AJ Jl^.1 . 2.5 ± 1 .5 aJ 

^)5Lj aa^.1 2)-^ l£ -^-Jj (Jj-aj .w**u*>^ll 2)-° ‘La-^Jl ^5-3 

.4.5 ±1.5 j^4j 3. 5 ±1.5 £jJj3 -i^V jjjjJl A-^^ ^*>1 

2^311 2 pW3 ^ ^'^ c ' j aa^.1 L> J* <JL*i -1 ?-j'j jjjj 1000 4-«^ «-4^j] (jJa. fUaill 

^j^jt-UI (J^jja jfLjj -La^i ^y> (_j£ 4 InJjjj 


: GPSS ftJiimW iJ&\ f jic> ui»i 

:JjSM 

5:00 4-c-Ij^J! ' -.' w ^-» 9:00 4_j|^J 5 Cy* s 

a_LqJ)I 1 jx^c. 5;00 ^ c - jl (Jj 3 cJj-sa j 3^0 A-oJLk (J-o*JIj 2j^ j 

^joal l^J 2 pW3^ a_1a^I j \ Jajoj jIaj ^jujI l^J 2 pW3^ l) ^-^^1 

.AJLliL 4.5 jlaJ 

Jl^. ^ij j^jUa J^L^lJVl Ij^ (Jj-a j JjU^j # Aj j^jLLa aJ (J£ 

j^jUa ^1 AjlgJ <^3 <j^O (_^l . jLujJl ^)^jUa]lj 2)^3^ Ji _>^1 ^£jLujJ 

LaJlic-j fi^^jLLa 2)-° ^j^jLLa (Jl^. ^-sa^Vl ^^jLUlj J &^)^jLLa ^^)-3 

C3^ cl) -0 (j^^-) 

. A-oJi^Jlj LilL^- ^3 a 13] j t ^Lu-ull 

^aLiHl Aj^)j 2)^Jj c±l^j^a Ojlj^ J (1 pW3^ ^ 9^)j-^a]1 6^)1^J 

C_fll^)j^a 2 jl 1 AiL^aj AJU LllL^. C__fl^)x^ax>ll ^aliaJ ^1 # ^l^)l]l 13 a l^J ^C-Jj A_uj1^)AJ 

Vc^Lik-a^j ^jbL<a 30 
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: GPSS lJ* 

HI 2 AjjIjII Ac. j^-^aII j ClaVI 3 t^jVI Ac-^a^«a]I tdiVVI (j-a dilc- ^ a^a 5 

djVVl ^o*a> j a^.1 j aJI \ l^j AjaaL^JIj cijVI 3 1 $-^ AjuI^Ij 4 HilLi]| j 

l^J 2)^^ ALa^Ij (^ 1 Jl jaII L_kHa ^]| (Jj-£aJ j\\ Ac^a^aII 

i}j^\ ^ 2}>a C LlUa^ll 4^4 ^j| 3 (I} -0 U J)^ ^ A.L«ol^ll C <uUa # A c.La 0.25 ^u>*i^LaJ ^jaI 

uj^ ^2^' o*j ^U^jll l>* 50% uj^ L5"^' L>*j o^ 30% uj^ 

J) (j^J lA jL^LV fig-* 4 cjA' JjVl (J* <— fiHajJl .C-AjUijlt qa 20% 

Ac^a^a Aic. fjj ^jl 1-^.1 Aa^a cJ^j UjddV flg-a 5 Liillill ^ ^ill 2) -0 j Lk^)L^jy flg-a 3 

i^Lill J j-iHl ^a Ia£ L . dj^VI (j-® a_uxa 


(jLaull L} -0 ) c 1 njHHj Ac. j-q-nxi 


3, 1,2,5 

1 

4, 1,3 

2 

2, 5, 1,4,3 

3 


; JU1I Jj^li 


AjjLaJA dlxJ^jjJ l^J dlVVI Ac- JXTNA (.* Uxl^k Aa^A (3^] AaJlHI AiAji 


(jLaoll 2>*) AeLoJU ^I^aW IaJi^JI AdAjI 

A.qjJ-a j\\ ^ jj 

(0.50±0. 10), (0.60 ±0.05), (0.85 ±0.15), (0. 50 ±0.20) 

1 

(l. 10 ±0.20), (0.80 ±0.1 5), (0.75 ±0.25) 

2 

(1.20±0.15),(0.25±0.05),(0.70±0.15),(0.90±0.20),(1.00±0.10) 

3 


Ig jlc- (JajlAj f j)VLxi ( ^L]| AlVl (JIajaA AlU. ^3 ^)iajjj Ac^a^a A,\x^ol^]l c_kjlia ^]| 

# V jl (Jx^o*i A, q lJo ^11 A iL^Vl J 

^kllill Alajl Axa jliA J dale La 3 Cl 0 f_jjll (jl jW^! ^ u,(OXI " La Jj 365 ^^L^. 

# Ae ^ a^a (JS ^ ^j^Ala (JS AjlLta J (J _jJa -LajAjla ^jdij ^Jdjl 
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: GPSS lJ* 

^jj )^ ) fX . llxill # L<a^ 1.25 hj.x\j£±AJ ^_ujI (Jj)x*o^ 4_L<a^lj g-l-lLQ 2 j> *° 1 

^)lajjj AJ^Juulxi Jldjj (Jx**Vl LS^ /o.,wl j £J^)ij ^1 l<ag. 

1.5 J 0.5 (_£jldL<i AJ A-llLoJ £J^}ij cl) -0 ^ # l^J^x-aj 4-J^jl ^ Ux)^. .1^.1 j ^)^jl_La 

i Lu» l^j\c> ^j3Lo*j Ixi^j'iK diVI (jls s.Llia]| dji^.1 j A_nLuj j aXl^. ^a .L^jj 

^Ic. £.1^.1 j (JS £j^}ili]| CjVI ^jls ^IIiaII ^a (jjlmajai dc. ^11 

Ijja Lg-Lac. £_L2 j dVVl -^-1 (jli 4-plj 4. nd (J jx^ojj A.nqxxi Lf lc. (jdlVl ci-ac- (Jla. ^ t 4.nqxxi 
> QcA.x>Tn jVl AjjiuJl L5 IfL<Jl J j A. xxi 11 L5 lo Ijujj 

^llVill ^a (^jijoJl di £y*^j ^lc.1 j (Jal j Ujj 90 ^lixoll ^Ua \\ *1 ^1 ^ 

diVl J Aijx-ajV 1 tilllS J 
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:GPSS Jt>4) J* 

jlaS jjjSjj j g.1 nail Aa. Jj ^^}3J ja (jjC- jj £_gjljaJI A^.1 (^1 (_Jj-aj 

^1 ^Hajj ^>^11 ajjiaxa <ja i]j^\ £■ ^jjll (Aiaxaj^l ^ jLk j (_Ji.lj ^jLoi]| l_Ai_iai]) 

^ja ^ (_gJI ^l3Vlj ^>^4' ^IaII ^^ill J L ll .. u * 0 ^' ij^J J- W.^* 1 *' 1 ' 1 ' -^1 J ^4=3 (jjjj 

A a - '~'j)\ (_^2 ' l^-ils ^ ^ ^ i i2likl ^ii' ■■; .< i;^jll (jaj Lk^laa] 

: J\^\ (_J jA^Jl i # 4 al"'4. ^ 4_ia jl i^J 4 aV'A. ^ 


4 i <a. oil £- jj 




390 + 60 

130 + 30 


45 + 12 

30 + 7 

^Aida^c_Lu-a^)il < lauJt 

3 

6 

4_^ilL<i]l 4_L-a^)l ^JiC- 

18 + 4 

12 + 2 

(Xc.LuJ^£J^)£l]l (J^j) 

35 + 10 

20 + 5 

1 lauJl 


^jLaill (jl La£ .' £ **■ ' AAaulia ^Ha l a ' - j tdliA (jl£ 131 ^1 c-Lllall (J^IjS ^Jl AA^jaj')? 4ilAjai]l 

_l^J 4_^.lla ^jjaall j Cy° (_1^ (jl£ I A) a_ I -S.UI1V ^)n5" <ja 

.4 lajll «.Ia^M ^jji±l\!La A^jlj A^l j ^ ^jAal oAal f' nail ^»UaJ (_JaC- 
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:GPSS 


^]| (Jx^oj .1^.1 J L_LujL^a j £jlda2l dl3^)l dljLxiA 3 cl)- 0 jj£p J l»,x^o AJld ci^-o 

aAjuj jdlj 2 j^a3^ J y ^ j dc. .^dlj 90 ■^ a - uj yy Lpul ^)y* cJ y^j Cy^ A-Lo^1j 

^4 ^3 ^iallU J§ j\ (J^aH ^plij 4 -Ixxj J ^a.AC. Aluj 20 clP 

l^lllill l. Uxi^k ^)j£l jl^LaiA ^Jl AdL d ^aJ 0.55 < ^- 1 juJ 


^LuiaII 'd^kLdl dt.1^. ^ll ^Jic. 

^jLuiaII 2)-°_j 

^)Loia]| J cjldl^.j 

^LjoiaI! 

3 + 1 

120 + 60 

0.75 

1 

4 + 1 

^ 150 + 30 

0.55 

2 

5 + 1 

^ 120 + 45 

0.82 

3 


# (J^jx*o^J| Aj^ljl ^ Uxi^k ^)^jl_La ^3 ^))Vnjj lxxid.a'1 A_ld_l] 2)^3^^ ^ >^ ) (J^jdJl 2)-° dc. 

Ji^C- '-gda ^)l2d d ^ill J AdaidJl £jlda2l ( _jdx J Aj L_ A^. jJ L_bjjddl A_La2J dc. 

AJ_jJ dl.1*. jll JiJlC. ^Ic. AaJxJ cj^_) cJ^ A-lx^d-dl 2)-0 • 0.25 (Jddlj dlA^. j\\ 2il 

# ^ijuj aAjuJi oy^ id-xxi^ii ^ 3 *^ ^.i^di .^"^j ci^ uLp 3 y * j t^ji^d 
■^ axxl ^p-° ^-jl J dilc-LuJ 8 cJ-°*-^ ^ ^ ^XujI &Aa ] ^aUa_l]| liA ^£d 

4^jj3 2 pW 3 ^ ^Lb 2 lj d j^dll cj-°_) J .(J^^ y y ^ ^*J cjj*^ j^pd 

(J^.a' 1 L_ld_x-a 2)1 ( ». ^> ) Ls '^ JXJI ^ALg L-Laiddl J (J^dll A-JlxS 

?UjO L$' L 5 ^ 
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AA*J Aj^all 4_nlla ^ (_J^a]| v_±^.L-a (jla oA^j 30 (_£jAui^ jjc. Anil |AA jj- 0 (jj)^j^- A' 

A.jlU-a (_^l .AjjLaiLa <C.jj-a ^Lij 10 J 6 (jA^ AaIxsj SJJ3 (Jj-all j^aII J oA^.j 100 

.-Ai!i l^J ^JIA AaJV 

j.jA. Jl ^3 CaIa^. AAc- j aA ^aLall AAajJI C1 iI*aaAI ;4ajI^A*J| djI^jxAall Ai. jl 
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A^-^) jjj j £^)±^. j ^jjIj^II (JjS f^y± L_fl j^)x-a .^^1 ^Cr Aj ^jj>a^L^Jl Jl^.1 . 2.5 ± 1 .5 

^Jd^j ^k ^jfLj Aa^.1 j^y* JS 2l^Jj (Jj-aJ c!L^ 3^ ■ W'uxix>ll 4±La^ 2)-° ‘La-^Jl ^3 

.4.5 ±1.5 j^Aj 3. 5 ±1.5 &jy ^ jjjjII 4-*^ *^^3 

2^311 2AW3^ ^ c ' j aa^. 1 c> l£ <JL*i -1 ?-j'j jjjj 1000 4-«^ «-4^jj (jja. fUaill ^L 3 - 

cJ^ 3 ,yjjj '7- j' j ^-q (_J£ 4 1 -i . -'1^ ^ <. ** \ 
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^L-oa.VI Jfiill (jjia (3 
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